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© Bis phenyl ethanol amines and bis phenyoxypropanolamines having a beta-agonist activity. 
© A compound of formula (I): 




and R B represents a moiety of formula <b): 

OH R 1A R 2A 

I I I 
RVX A -CHCH*-N- C-(CH 2 } m -Z A 
3» 4»| 

R 3A 



lb) 



(1) 

or a pharmaceutical^ acceptable salt, ester or amide thereof, 
wherein R A represents a moiety of formula (a): 



OH R 1 H 2 

I I I 

R°-X-CHCH2-N- C-(CH 2 ) n -Z- 
1* 2*| 
R s 



la) 



Croydon Priming Company Ltd. 



wherein 

R° and R°i each independently represents a substituted 
or unsubstituted aryl group or a substituted or unsubstituted 
benzofuranyl group, 

X and X A each independently represents a bond or 
-O-CHr- 

R 1 represents a hydrogen atom or a moiety: 

OH 
I 

R°-X-CHCHr- 

V 

wherein X and R° are as defined above; ./ w 
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NOVEL COMPOUNDS 



This invention relates to certain ethanolamine 
derivatives having p-agonist activity, to a process for 
preparing such compounds, to pharmaceutical 
compositions containing such compounds and to the use 
of such compounds and compositions in medicine and 
agriculture, 

European Patent Application, Publication Number 
0,196,849 discloses certain bridged 

Dis(aryletnanolamines) which are described as having 
activity as anti-obesity and/or anti-hyperglycaemic 
agents. 

It has now been discovered that a novel series of 
arylethanolamine derivatives have 0-agonist activity 
and show good anti-obesity and anti-hyperglycaemic 
activity coupled with good selectivity from cardiac 
side effects. These compounds also show potential as 
growth promoters for livestock and for decreasing birth 
mortality rate and increasing the post-natal survival 
rate in livestock. 

These compounds may also be of use in increasing the 
high-density-lipoprotein (HDL) cholesterol 
concentration and decreasing the triglyceride 
concentration in human blood serum and are therefore of 
potential use in the treatment and/or prophylaxis of 
atherosclerosis. 



Accordingly the present invention provides a compound 
of formula (I): 
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(i) 



or a pharmaceutics 
thereof. 



ily acceptable salt, ester or amide 



wherein 



in RA represents a moiety of formula (a), 



OH R 1 R 2 

| I I 

R o_x-CHCH 2 -H- C-lCH 2 ) n - sl - 

1* 2*| 
R3 



and 



rB represents a moiety of formula (b). 



(a) 



R 1A R 2A 



OH i ? 

I J. J- ICH,) — ' 

.rurHr — N— v- 2 m 



«" r > "-CHCHJ- »- 



I 



3A 



(D) 



a substituted 



wherein 

RO and R°i each independently represents 
or ^substituted aryl group or a substituted or 
unsubstituted benzofuranyl group, 
X and XA each independently represents a bono or 

-0-CH2- 

R l represents a hydrogen atom or a moiety: 
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OH 

I 

K°-X-CHCH2- wherein X and R° are as defined above; 
5* 

rIA represents a hydrogen atom cr a moiety: 

OH 
I 

R°1-X A -CHCH 2 - wherein X A and R°i are as 
6* ! 
defined above; 

r2, r3 # r2A an d r3A each independently represent a 
hydrogen atom or an alkyl group, 

Z and Z A each independently represent a bona or a 
moiety -CH2-0-, 

n and m each independently represent an integer 1 or 2; 

£ and E * each independently represent substituted or 
unsubstituted aryl; and L represents a linking moiety. 

Preferably, R° and R°i each independently represent a 
substituted or unsubstituted aryl group. 

Suitable aryl groups include phenyl, naphthyl, 
phenylene and naphthylene groups optionally substituted 
with up to five, preferably up to three, groups 
selected from halogen, substituted or unsubstituted 
alkyl, alkenyl, alkynyl or phenyl; hydroxy, alkoxy, 
amino, nitro, nitrile or carboxy. 

Preferably the aryl group R° or R°i is a substituted or 
unsubstituted phenyl group. 
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Preferred optional substituents tor the aryl group 
ho or X i-lude up to three substituents selected 
K o or R i 1 aikoxy, nydroxy-Ci-fealKyl, 

from halogen, hydroxy, Ci- 6 alfcoxy, y 

amino, nitrile and trif luoromethyl. 

When KO or ^represents a benzofuranyl group it is 
preferably a benzof uran-2-yl group. 

Suitably E or Kl represents a substituted or 
"substituted Phenylene or naphthylene 9«*P, 
preferably a substituted or unsubstituted phenylene 



group. 



Stable substituents .or any aryl group ^ ^are 
those indicated in relation to the aryl gro p 

R°l- 

When the benzofuranyl group is substituted, it is 

preferably substituted in the phenylene ring; a 

Z able substituent for the phenylene ring 

r alKvl group. Suitably, the phenylene ring m the 

Ci _ 6 alkyl *"J suDstit uted in the 7-position. 

benzofuranyl moiety is s example 

suitably with a Cl - 6 alKyl group such as for example 

methyl or ethyl. 

Preferably, when R° represents a benzofuranyl group 
X represents a bond; preferably, when *>x represents a 
benzofuranyl group xA represents a bond. 

a bond. Suitably X* represents 
Suitably, X represents a bona 

a bond. 

Preferably X and /A both represent a bond. 
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Favourably, R 1 represents a hydroyen atom. Favourauly 
R lA represents a hydrogen atom. 

Preferably, R 1 and R* A both represent hydrogen. 

Suitably, R 2 represents a Cjl-s alkyl group, preferably 
a methyl group. Suitably, R 2A represents a C A _ 6 
alkyl group, preferably a methyl group. 

Preferably, R 2 and R 2A both represent methyl. 

Suitably, R 3 represents a hydrogen atom. Suitably, 
r3A represents a hydrogen atom. 

Preferably, R 3 and R 3A both represent hydrogen. 

Preferably, Z represents a bond. Preferably, Z A 
represents a bond. 

Most preferably, Z and Z A both represent a bond. 

Preferably, n represents the integer 1. Preferably, in 
represents the integer 1. 

Most preferably, n and m both represent 1. 

Suitably, R° and R°i each independently represent a 
moiety of formula (c): 



iOr 

*(c) 
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wnerein R*. R 5 and R* each independently represent 
hydrogen, halogen, alkyl. alkenyl, alkynyl, phenyl, 
alkoxy, trifluoromethyl. hydroxyalkyl. hydroxy, alkoxy 
amino, nitro. nitrile or carboxy. 

Preferably, R*. R5, and R* each independently represent 
hydrogen, halogen, trifluoromethyl, amino or hydroxy. 

Preferably, R* and R* both represent hydrogen. 



In a 



particularly preferred aspect R« and R-> both 

represent hydrogen and R* represents hydrogen, chlorine 
or trifluoromethyl. 

Most preferably the moiety (c) represents phenyl. 

3- chlorophenyl. 3- (trifluoromethyl )phenyl. 

4- hydroxyphenyl or 3 , 5-dihydroxyphenyl ; especially 
3-chlorophenyl. 

Preferably, R° - R°i. 
Favourably R A = R b . 

in one preferred aspect the present invention provides 
a compound of formula (II ): 




(ID 



or a pharmaceutical^ acceptable salt, ester or amide 
thereof, wherein R*. E, E' and L are as defined in 
relation to formula (I). 



0233686 

In a particularly preferred asx^ect the present 
invention provides a compound ot formula (I1A): 




(HA) 

or a pharmaceutically acceptable salt, ester or amide 
thereof, wherein R A and L are as defined in relation 
to formula (I). 

A suitable linking group L comprises a substituted or 
unsubstituted hydrocarbon; or a chain of at least two 
atoms in length comprising at least one hetero atom 
selected from oxygen or substituted or unsubstituted 
nitrogen or sulphur, or L represents oxygen, an amino 
group or SOz wherein z is zero or 1 or 2. 

A suitable amino group is a group^tiR wherein R is 
hydrogen, alkyl, aryl, or alkylcarbonyl or aryl 
carbonyl. 

A suitable substituent for the nitrogen atom is a group 
R defined in relation tc^NR above. 

A suitable substituent for the sulphur atom is an oxo 
group. 

A suitable linking group L comprises a substituted or 
unsubstituted hydrocarbon; or a chain ot at l^ast two 
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atoms in length comprising at least one hetero atom 
selected from oxygen or substituted or unsubstituted 
nitrogen or sulphur; or L represents oxygen or SO a 
wherein z is zero or 1 or 2. 

Suitably, L represents a linking moiety attached to a 
car.cn atom of a moiety £ in the 3- or 4- posxtxon 
relative to R A . 

i 

suitably, L represents a linking moiety attached to a 
caroon atom of a moiety *' in the 3- or 4- position 
relative to R u . 

Favourably, E represents phenylene and L represents a 
linking moiety attached to a phenylene caroon atom in 
the 3- or 4- position, relative to R A . 

Favourably , E represents phenylene and L represents a 
linking moiety attached to a phenyl carbon atom m the 
3- or 4- position, relative to R B . 

Mere favourably, L represents a linking moiety linking 
the carbon atom in the 3- or 4- position, relative to 
R A, to the carbon atom in the 3- or 4- position 
relative to R B . 

A suitable hydrocarbon linking moiety L, is a 
substituted or unsuostituted alxylene. alKenylene or 
alkynylene group, preferably a substituted or 
urisubstituted alkylene group. 

A suitable linking moiety L is a chain of from 2 to 30 
atoms in length comprising at least one hetero atom 
selected from oxygen, nitrogen or sulphur and a 
substituted or unsubstituted alkylene, alkenylene or 
alkynylene group, preferably an alkylene group. 
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Favourable linking moieties L are these comprising 

ii i 

-0-, -b-, -SO-, -S0 2 -, -C(O)-, -CR(OH)-, -C0.0-, 
-CON(R')- or -n(R')-, wherein R represents hydrogen, 
alkyl or hydroxyalkyl and R' represents hydrogen or 
alkyl, as part of the chain of from 2 to 30 atoms, 
especially as part of a chain also comprising a 
substituted or* unsubstituted alkylene, alkenylene or 
alkynylene group. 

Favourable linking moieties L are -0-, 

i i 

-S-, -SO or -SO2. 

Particularly favourable linking moieties L are those of 
formula -X 1 - X 2 - X 3 - wherein X 1 and X 3 each 

1 

independently represent a bond, -C(O)-, RCOH, -CU.O- 

-0X2A C 0 2 -, -CO.N(R')-, -x2A C O.N(R* )-, 

-0X2A C 0.N(R')-, -OX2Bo-, -x2n(R'}~, -ox2A N ( R • 
O, S,-S0 2 , -N(R')-, RC(0H)X2A- or -N(R')X 2 B 0 - ; 
wherein R and R'are as defined above, X 2 A represents 
alkylene and X 2 ** represents C 2 -io alkylene; and X 2 
represents a substituted or unsubstituted alkylene, 
alkenylene, alkynylene or a moiety -X 4 -Z 1 -X 5 - wherein 
X 4 and x5 each independently represent a bond, 
alkylene, C2-6 alkenylene or C 2 -6 alkynylene, and 

1 1 1 

wherein Z 1 represents -O-, S,-SO,-S0 2 or-NR * wherein R' 
is defined above. 

In particular X^ or X3 may independently represent a 
bond, -0-, -C0.0-, -CO.N (R 1 -X 2 A m co N (K . ). # 

Y 
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-0-x2A.CO.N(K')-. -0-X2ANCR')- °r -X^(R')- wnerein 
X 2, X2A and R 1 are as defined aoove. 

Preterably, X 1 or x3 represent -O-. 

Most preferably, xl and x3 both represent -0-. 

in particular x2 represents alkylene or a moiety 
X 4- 2 l-x5 wherein- X* and x5 each independently represent 
Ci_6 alkylene* and zl represents -O-. 

Preterably, x2 represents alkylene. 

Most preferably X 2 represents -(CH 2 ) 6 -- 

A preferred linking group L, is that represented by a 
moiety of the formula: 

-O (CH 2 ) y C0NH- (CH 2 ) x -NHC0(Cti 2 ) y 0-, 

-O (CH 2 ) y C0tW-(CH 2 ) X -NH (CH 2 ) x O-, 

-O (CH 2 ) X CM- (CH 2 ) X -NH (CH 2 ) x 0-, 

-CONH(CH 2 ) x NHC0-, 

- (CH 2 ) y C0NH- (CH 2 ) x -NHC0 (CH 2 )y~, 

- (CH 2 ) y C0NH- (CH 2 ) X -NH (CH 2 ) y -, 

- (CH 2 ) y NH- (CH 2 ) X -NH (CH 2 )y, 

-0-(CH 2 )y+l-^>-. 
-(CH 2 )y-0-(Oh 2 ) y -. 
-0(CH 2 )y+l-0-(CH 2 ) y+ l-0-, 
-CO . O- ( CH 2 ) y+1 ~° • 0C_ ' 
-(CH 2 )y~. 

I 

-C(OH)-CH 2 OH. 
-0-, or 



SO z ; 
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wherein 
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x represents an integer from 2 to 6; 

y represents an integer from 1 to 10, and 

z represents zero or an integer 1 or 2. 

Preferably x represents an integer 2, 3 or 4. 

Preferably y represents an integer 1,2,3,4,5,6,7, or 8. 

Preterably z represents the integer 2. 

A particularly preferred linking moiety b is 
0(CH 2 )yC0 NU(CH 2 )x NH ♦ CO. (CH 2 ) y O- wherein 
x and y are as defined above; especially when x is 2, 3 
or 4 and y is an integer from 1 to 6. 

A particularly preferred linking moiety L is 
0(CH 2 ) x MH(CH 2 ) x NH(CH 2 ) x O- "fre rein x is as defined 
above; especially when x is 2, 3 or 4. 

A particularly preferred linking moiety L is 
(CH 2 ) y NH(Cri 2 ) x NH(CH 2 ) y wherein x and y are as defined 
above; specially when x is 2,3 or 4 and y is an integer 
from i to 6. 

A particularly preferred linking moiety L is 
-0-(CH 2 ) y -M-0- wherein y is as defined above; 
-especially when y is 1,2,3,4,5,6,7 or 8; and preferably 
when y is b. 

A particularly preferred linking moiety L is 
-0-(CH 2 ) y+ i-0-(CH 2 ) y+1 -0- wherein y is as defined 
above; especially when y is 1,2,3,4,5,6,7 or 8. 



A particularly preferred linking moiety L i^ 
-CO.O-(OH 2 ) y ^ xo.oc- wherein y is as defined above; 
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especially when y is an integer from 1 to 6. 

A particularly preferred linking moiety is L -(Ch 2 ) y - 
wherein y is as defined above; especially when y is an 
integer from 1 to 6. 

A particularly preferred linking moiety U is 
I 

-C(0H)Cli 2 0H. 

A particularly preferred linking moiety L is -0-. 

A particularly preferred linking moiety L is SO z 
wherein z is as defined above; especially when z is 2. 

In an especially preferred aspect the linKing group L 
is 0-(CH 2 ) y +l-0 as defined above; preferably 
-0-(CH 2 ) 6 -0-. 

In a particularly preferred aspect the present 
invention provides a compound selected from the list 
consisting of: 

♦ 

LR,R.R.R3-N.N'-(1.2-ethanediyl)bisL2-[4-C2-[(2-(3- 
chlorophenyl )-2-hydroxy ethyl )amino JpropylDphenoxy} 
acetamide]; 

LR, K, R,R3-a. a' [1, 2-ethanediylbis (imino-2, 1- 
ethanediyloxy-4,l-phenylene (l-methyl-2, 1-ethanediyl ) 
iminomethy lene ] ]bi s p-chlorobenzenemethano 1 ] ; 

[R, R, R, R]-a. a' CI , 6-hexanediylbis[oxy-4, 1-phenylene (1- 
roethyl-2,l-ethanediyl)iminomethylene3]bisC3-chloro- 

be nzenemet hano 1 ] . 
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LK,K,R,RJ-a,a'-LoxybisL4, 1-phenylene (l-methyl~2, i- 
ethanediyi )iminomethylene] ]bis L3-ciiloroDenzene- 
methanol j ; 

[R, R, R, k]-a, a 1 -[methylenebisL4 , 1-phenylene (1-methyl- 

2. 1- ethanediyl)iininomethylene] jbis[3-chlorobenzene- 
methanol j , 

[R, R f Rf R]-a , a 1 - [sulphonylbis [4 , i -phenyl ene ( l-methyl-2 , 
1-ethanediyl )iminomethylene]3bis[3-chloroben2ene- 
methanol3; 
l:R r R,R # R]-l / l-di[4-L2-[[2-(3-chlorophenyl)-2-hydroxy- 
ethyl]amino]propyl]phenyl]-l, 2-ethanediol; 

LR,R,R,R]-a,a , -[l,8~octanediylbis[oxy-4 / 1-phenylene 
(l-methyl-2, 1-ethanediyl )iminomethylene] ]bisL3-chloro- 
benzenemethanol]; 

1. 2- ethanediyl di[4-[2-L [2-hydroxy-2- (3-tri£luoro- 
methyl )phenyl ethyl ]amino Dpropyl Joenzoate ] , 

I, 2-etnanediyl di[4-[2-[L2-nydroxy-2-phenylethyl]amino j 
propyl] benzoate]? 

LR,R,R, R, ]-u, a' U,4-butanediylbis[.oxy-4, 1-phenylene 
( 1 -methyl -2 , 1 -etnanediy 1 ) iminome thy 1 ene ] ]b i s [ 3 - 
chlorobenzenemethanol j, dihydrochloride. 

II, R,R,R, ]-a, a' £l,3-propanediylbisLoxy-4 / 1-phenylene 
( 1 -methyl -2 , 1-ethanediyl ) iminomethy 1 ene ] ]bi s L 3 - 
chlorobenzenemethanol ]; 

LR, R, R, R, ]-a, a 1 LI , 9-nonanediylbis[oxy-4, 1-phenylene 
( 1 -methy 1-2 , 1-ethanediyl ) iminomethy lene ] ]bis [ 3 - 
chlorobenzenemethanol]; 
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L K.R.K. R .i-3-c,loro-a-LUL2-C4-Le.L4-C2-U-(4- 
hy droxyphenyl)-2-hydroxyethyl]amino]propyl]phenoxy3 

hexyloxyjphenyl3-l-m e thylethyl]amino3metnylJ- 
benzenemethanol; 

L K,R,R,R.3-a.a'-[l,2-ethaneai y lDisLiminon 1 etnylene- ; 4.1- 
phenylened-methyl^.l-ethanediyUiminome^yleneJ.Dxs 

L3-chlorobenzeneraethanol ; 

IR R R R]-a.-a'-C1.4-butanediylbis[iminomethylene-4.i- 
P nlnylene(l-rnethyl-2,l-ethanediyl)iminometnylene]jbis 

L3-chlorobenzeneraethanol ; 

LR R R R3-a,a'-Ll.S-hexanediylbis[iminomethylene-4,l- 
phenylene (l-methyl-2, 1-ethanediyi )iminomethylene33 
bi s [3-chlorobenzenemethano 1 3 ; 

LR. R, R, R3-a, a'-tl. 2-ethanediylbis[4, 1-phenylene 
( i -methyl-2 , i-ethanediyl ) iminomethylene3 3 
bis[3-cnlorobenzenemethanol3; 

L R < R,R,R3-a,a'-Ll,6-hexanediylbis[4,l-ph e nylene 

( 1 _ m ethyl-2.1-ethanediyl)iminometnylene33 

bisL3-chlorobenzenemethanol3; 

LK,R.R.R3-a,a'-L1.5- P en t anediyl bis L oxy-4, 1-phenylene 
( 1 -me thy 1 - 2 , 1 -e tha nediy 1 ) irainomet hy 1 ene 3 3 
bis L3-chlorobenzeneroethanol 3 ; 

LR," R. R, R J-o. « ■ - Loxybis [2 . 1-ethanediy loxy-4, 1-phenylene 

(l-methyl-2,l-ethanediyl)in.inomethylene33 

bis [3-chlorobenzenemethanol 3 » 

LR < R,R,R3-5,5'-Ll,6-hexanediylbis[oxy-4-l-phenylene 

(1 -methyl-2 , 1-ethanediy 1 ) iroino ( l-hydroxy-2 , 1- 
e thanediyl)33bis[benzene-l,3-diol3; and 
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LR, K, R, R]-u, u' [1 , 7-heptanediylbis[oxy-4, 1-pnenylene- 
(l-methyl-2, 1-ethanediyl )iminomethylene] Jbisl^-chloro- 
benzenemethanol] , or a pharmaceutically acceptable 
acid addition salt thereof. 

The compounds of the general formula (I) may have, 
depending on the meaning of R 1 , R 2 , R 3 , R 1A , r2A 
and R 3A up to six asymmetric carbon atoms, marked 1* 
to 6* in the formula. These compounds may, therefore, 
exist in up to sixty four stereoisomer ic forms. The 
present invention encompasses all stereoisomers of the 
compounds of the general formula (I ) whether free from 
other isomers or admixed with other isomers in any 
proportion, and thus includes for instance, racemic 
mixtures 1 of enantiomers. 

The term 'hydrocarbon 1 includes groups having up to IS 
carbon atoms, suitably up to lO carbon atoms, 
conveniently Up to 6 carbon atoms. Suitable 
hydrocarbon groups include alkylene, alkenylene, 
alkynylene, C 3 . 7 cycloalkyl, C 3 _ 7 cycloalkyl alkylene, 
aryl, and aryl alkylene; preferably alkylene, 
alkenylene and alkynylene. 

Suitably substituents for any hydrocarbon, especially 
any alkylene, alkenylene or alkynylene group, include 
those indicated above in relation to suitable aryl 
groups. 

When used herein the term 'alkyl 1 , 'alkenyl', 
•alkynyl\ 'alkylene 1 , 'alkenylene 1 , 'alkynylene 1 or 
'alkoxy* relates to groups having straight or branched 
chains containing up to 10 carbon atoms, conveniently 
up to 6 carbon atoms. 

v 
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stable pharmaceutical^ acceptable esters ot 
buitao p of carb oxy groups 

compounds of formula u. 



or hydroxy groups 



lf/<9 , lv acceptable esters are in-vivo 
Favoured pharmaceutically acceptaox 

hydrolysable esters of carboxy groups or hydroxy 



g roups . 



Suitable in-vivo nyarolysabie esters of csrooxy 9 roups 
are thoseir formula -C0.0R wherein R represents a C,- 6 



alKyl group 



Suitable pharmaceutically acceptable anude groups are 
those of formula -CO.^R* wherein R* and each 
independently represent hydrogen or Cl - 6 alKyl or R 
and Rt together with the nitrogen to which they are 
attached form a saturated 5- or 6- membered rxng. 

When used herein the term "halogen- refers to 
fluorine, chlorine, bromine and iodine, preferably 
chlorine. 

Suitably the hydroxy group present in the moieties 
OH 

(X or XA)-CH<L or any hydroxyl group present in the 
compound of formula (I) may be derivatised as an ester. 
by for example, an aryl carboxylic acid, an arylalkyl 
carboxylic acid or a Cl _ 6 alkyl carboxylic acid. 
Suitable esters are in-vivo hydrolysable esters. Sucn 
esters and pharmaceutically acceptable salts of such 
esters form further aspects of the present invention. 

When used herein the term ' 'in-vivo hydrolysable 
ester" relates to a pharmaceutically acceptaole ester 



x 
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which readily breaKs down in the human or non-human 
animal body to leave the free hydroxy group. Suitable 
in-vivo hydrolysable ester groups are those used 
conventionally in the art; they are preferably those 
provided by lower alkyl carboxylic acids. 

Preferably the above mentioned hydroxyl groups are 
present as free hydroxyl groups. 

The absolute configuration of any compound of the j 
general formula (I) may be determined by conventional 
X-ray crystallographic techniques. 

Suitably, when R^^rR 3 the 2* asymmetric carbon has the 
K-conf iguration. r 

Suitably, when R 2A =?5=R 3A the 4* asymmetric carbon 
has the Reconfiguration. 

Suitably, when X represents a bond, the 1* asymmetric 
carbon has the Reconfiguration. 

Suitably, when X represents -0-CH 2 ~, the 1* asymmetric 
carbon has the S-conf iguration. 

Suitaoly, when X A represents a bond, the 3* 
asymmetric carbon nas the R-con figuration. 

suitably, when X A represents -0-CH2, the 3* 
asymmetric carbon has the S-conf iguration. 

f 

When Rl = rIA = h , R 2 - R 3 and R 2 * =5*=R 3A , a 
preferred enantiomer of the compound of formula (I) is 
that wherein the asymmetric carbons 1*3*4* have the 
following configurations: 



4 
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RRR. SRR. KSR Of SSR. 



When Rl = KlA = H, R**=** and R^rjfcR*. . 
preferred enantiomer of the compound of formula (I) is 
that wherein the asymmetric carbons 1*2*3*4* have the 
following configurations: 

RRRR, SRRR, bRSR or RRSR. 

Wnen Rl^H. KlA*H, K2 ^ R 3 and R*^**. a 
preferred enantiomer of the compound of formula (i) is 
that wherein: 

eitner 1* has the R-conf iguration when 

X represents a bond, or 

1* has the S-conf iguration when 

X represents -0-CR2-# and 
either 3* has the Reconfiguration when 

xA represents a bond, or 

3* has the ^configuration when 

X A represents -0-CH2* 

Suitable pharmaceutical^ acceptable salts of the ^ 
compounds of formula (I) include metal salts, such as 
for example aluminium, alKali metal salts such as 
sodium or potassium, alkaline earth metal salts such as 
calcium or magnesium and ammonium or substituted 
ammonium salts, for example those witn lower 
alkylamines such as triethylamine, hydroxy-lower 
alkylamines such as 2-hydroxyethylamme, 
bis-(2-hydroxyethyl)-amine or 

tri-(2-hydroxyethyl)-amine, cycloalkylamines sucn as 
Dicyclohexylamine, or with procaine, 
dioenzylpiperidine, N-benzyl-P-phenethylamine, 
dehydroabietylamine, N.N '-bisdehydroabietylamine, 
glucamine, N-methylglucamine or bases of the pyridine 
type such as pyridine, collidine or quinoline. ¥ 
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Compounds of tne general formula (I) also rorm acid 
addition salts. 

Pharmaceutical^ acceptable acid addition salts may be, 
for example, salts with inorganic acids such, for 
example, as hydrochloric acid, hydrobromic acid, 
orthophosphoric acid or sulphuric acid, or with organic 
acids such, for example as methanesulphonic acid, 
toluenesulophonic acid, acetic acid, propionic acid, 
lactic acid, citric acid, fumaric acid, malic acid, 
succinic acid, salicylic acid or acetylsalicylic acid. 

A preferred acid addition salt is a hydrochloride. 

Solvates, preferably hydrates, of the compound of 
formula (I) are also encompassed by the invention. 

The invention also provides a process for the 
preparation of a compound of the general formula (I), 
or a pharmaceutically acceptable salt, ester or amide 
thereof, which process comprises reacting a compound of 
formula (III): 




(III) 
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with a compound of formula (IV): 




(IV) 



wherein R* and R* are as defined xn " 
formula d) or may he protected forms thereof L anc , 
are as defined in relation to formula (I); and 

eitner R** represents a nucleophilic moiety and R* 
represents a moiety - 1.1 - »« wherein RX represents a 
leaving moiety. H representing a moiety such that 
-r8- L 1- represents the linking moiety L; or 

R 8 represents the above defined moiety H - R* and R^ 
represents a nucleophilic moiety and 1.1 is a moiety 
such that -R9-L1 represents the linking group L; and 
thereafter if necessary carrying out one or more of the 
following steps: 

(i) removing any protecting group; 

(ii) converting a compound of formula (I) into 
a further compound of formula (1); 



T 
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(lii) converting a salt oi lcrn.ula (1) into * 
tree confound or lormula (1 ), 

(iv) preparing a pharmaceutical ly acceptable 
ester or amide of a compound ot formula 
(I); 

(v) preparing a pharmaceutically acceptable 
salt of a compound ot formula (1) or an 
ester or amide thereof. 

The precise nature of R^ and R^ will of course depend 
upon the nature of the linking moiety L although any 
nucleophilic moiety or moiety - L A - R x which in the 
conventional art would provide the linking moiety L is 
encompassed by tne above mentioned process. 

The reaction between a compound of formula (III ) and a 
compound of formula (IV) may be carried out under any 
suitable conditions appropriate to the nature of R 8 and 
R9. 



Preferably R x is a halogen atom, such as bromine, or an 
alkoxy group. 

Suitable nucleophilic moieties R& or R 9 are 
nucleophilic groups comprising an anion such as 0®, S©, 
CX>2®# C=C© or ^H2; suitably the anions are provided in 
salted form, preferably with a metal cation such as 
sodium or as an appropriate Grignard Reagent. 

Suitable nucleophilic moieties also include those 
wherein R 8 and R 9 represent a negative cftarge on a 
carbon atom of E or E 1 respectively; the said moiety 
suitably oeing provided as an appropriate Grigfiard 
Reagent. * 
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examples of suitable Crignard reagent, are 

and »■ .4 « defined in relation to form >• •« 



LoR* represent a negative charge on a carbon atom of 
E or E ' repectively« ana X represent, a helide ion such 
as a bromide ion. 

further suitable nucleophiiic moieties r8 o. : R» are 

9 rou P s terminating in an amino group. P" £ " a "*" 

9 Preferably when the nucleophiiic 

primary ammo group. Preferac-xy 

• etv is a gr ou P terminating in an amino group, the 

i: y i. . — inatin9 in a hai ° ca r ny 

or alLxycarbonyl group, the nalo atom, preferably 
or alfcoxy * pre ferably ethoxy, being 

chlorine, or the aixoxy gro *»» f . 
the leavin 9 9 roup R*. hereby proviarng a moxety L 
comprising a -C0.NH- 9 roup. 

A favourable nucleophiiic 9 rou P terminating in an amino 
group Ta a group terminating in an alKyleneammo group. 

The nucleophiiic moieties may o. preparea by any 
conventional methoa appropriate tc the nature of the^ 
rest of th. molecule, similarly the moxety -L R may 
be prepared by any convenient conventional methoa. 

A preferred nucleophiiic group *B or R* comprising an 
anion, is a moiety (xM* or (x3,6 wherein xi ana X* are 
aefined above, thus exa^les of preferred anionic 
nucleophiiic groups are groups of formula o i 
OK^CuP, -ox2"oe. or -H <R)x 2B oS wherein X . 
X 2A, X 2B ana R are as detinea above. 

A further preferred nucleophiiic group R8 or s' 
comprising an anion is a group of formula -X -X 
x 3. x 2© wherein xK X 2 and X* are as defineo above. 



i 



i 
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A preferred nucleophilic moiety R 8 or R 9 - terminating in 
an amino group is a group -Y*H wherein Y 1 is an 
appropriate moiety X* or X 3 such as -N(R')-, -x 2 N(R')- 
or -ox 2B N(R' )-. 

A further prererred nucleophilic moiety terminating in 
an amino group is a moiety -X±-X 2 -NHR' or -X 3 -X 2 -WHR # 
wherein X 1 , X 2 , X 3 and R 1 are as defined above. 

When X* or X 3 represents a bond then the nucleophilic 
moiety R8 or R 9 may be represented by a moiety (X 2 ) e ; 
for example by moieties of formula -(CH2 )a~ cli 2°' 
(CH2)b^C=C e wherein a is zero or an integer 1 to 11 and 
b is zero or an integer 1 to 10. 

When the moiety R a or R 9 represents L 1 -R x then the 
value of depends upon the nature of the 
corresponding nucleophilic moiety in any reacting pair 
of compounds (III) and (IV). 

Suitable values for the nucleophilic moiety and moiety 
-L 1 -R x in any reacting pair of compounds (III) and* (IV) 
are: 



nucleophilic moiety l!-R x 

_yl H RX.OC.X^X 1 - 

_ Y lH RX.OC.X 2 -X 3 - 

_ X 1_ X 2_ NH R' R x .0C.Y 2 - 

_ x 3-x 2 -NHK' RX.OC.y2- 

-( X l)0 r x -x 2 -x 3 - 

_ X 1. (X 2)© RX-X 3 - 

-(X 3 )© R X- X 2- X 1_ 

-X 3 -(X 2 )0 R x -X±- - 



wherein Yl # xl, x 2 , X 3, r« and R x are as defined above 
and Y 2 is a moiety such that -Y 2 -C0.NR'- is S moiety X 1 
or X 3 . 
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Particularly preferred values for the nucMoplulic 
group and moiety -bl-R" in any reacting pair of 
compounds (III) and (IV) are. 



1,1 -RX 



nucleophilic moiety 

-0(CH 2 ) y CO.i.H(CH 2 ) x -NH 2 «»2>«P- 
-0(CH 2) ; W H(CH 2 ) x -NH 2 RX.CO.(CH 2 ) x O- 



-CO.NH. (CH 2 ) X -NH 2 RX.CO- 

- (CH 2 JyCO.NH (CH 2 ) X -NH 2 ** • » (CH^ ) y - 

-(CH 2 )yNH(CH 2 ) x -NH 2 R X -C°« ( CH ^y~ 

RX.(CH 2 ) y+ l-0- 

I(CH 2)y -0© R^.(CH 2 )y + l-0- 

-0-(CH 2)y+ l-0© RX.(CH 2)y+1 -0- 

_ co 0 €» RX.(CH 2 ) y+i .O.OC- 

(EorE'jO R*-(CH 2 ) y - 

wherein x, y, E and E* are as defined above. 

Suitably, in the abovementioned reaction between 
compounds of formula (HI) and (IV). R A = R B , 
thereby providing a process for preparing a compound of 
the hereinbefore defined formulae (II) and (I1A). 

The compounds of the general formula (III) may be 
prepared by either: 

(A) reacting a compound of the general formula (V) 

T - Q (V) 

(i) wherein T represents a moiety of formula 
RO-x- wherein RO and X are as defined in relation to 
formula (I), and Q represents a group of formula (c) or 
(d): 
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Rl4 



-ch- 



XH 2 or -Cri-CH 2 R X 
(c) (d) 



wherein Rl4 represents a hydroxyl group or a protected 
hydroxyl group, and R x represents a leaving group, 
with a compound of the general formula (VI); 




(VI) 



wherein T 1 represents a moiety (CH2) n -Z wherein n and z 
are as defined in relation to formula (I), R*5 
represents a group or, preferably, a protected form 
thereof; and 0 1 represents a group of the formula (e): 



R2 
I 

RPNH-C- 

I 

R3 (e) 

wherein R^ and are as defined in relation to 
formula (I), and RP represents a hydrogen atom, a 
protecting group, preferably a benzyl group, or the 
hereinbefore defined moiety R 1 ; or 

(ii) wherein T is as defined above and Q 
represents a group of formula (f): * 



or (g)s 



-CO-OHO 



R* 4 

I - 

-CH-CO.OH 



0233686 

- 26 - 

(i) 



(9) 



wherein a" is as defined above; with a compound of 
72 a (VI) wherein .1 is as defined above and in the 
mollty 01 ^e variables *2. *3 and HP are as defined 

e and subseguently treating with a reducin 9 agent 
and if reguirea carrying out reaction (B) below; or 

(ill) wherein T is a defined above and Q 
represents a group of tne formula (h): 

-CH-CH 2 -NHRP (h> 

wherein r" and RP have the meanings given above, with 
a compound of formula (VI) wherein q! represents a 
group of the formula (j): 

R2 

Rxi- - 
I 

R3 

in which R2, R3 and R* nave the meanings given aoove; 
or 

(iv) wherein T is as defined above and 0 

fhP formula (h) as defined above; 
represents a group of the tormuxa 
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with a compound of formula (VI) wherein 0 1 represents a 
group of formula (k): 



CH 3 
I 

0=C- (k) 

and subsequently treating with a reducing agent; or 

(B) for compounds of formula (III) wherein Rl 

OH 

i 

represents only the moiety R°-X-ChCH2- as defined 
above, by reacting a compound of formula (III ) wherein 
R 1 represents a hydrogen atom, with eitner: 

(i) a compound of formula (VA): 

T - O' (VA ) 

wherein T is as defined above and Q' represents a group 
of the hereinbefore defined formula (c) or (d); or • 

(ii) a compound of formula (VB): 

T - Q" 

wherein T is as defined above and Q' is a moiety (f) or 
(g) as defined above and subsequently treating with a 
reducing agent; 

r 

and thereafter if necessary carrying out one or more of 
the following steps; 



i) removing any protecting group; or 
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ii, converting a compound of formula (III) inro a 
further compound of formula (III). -.. 

t ..,.j nn aroups are those used 
Suitable protecting groups «> 

conventionally in the art, tor example RP " preferably 
a benzyl group and examples of groups R*5 as protectee 
forms ot groups r8 are -0-CH 2 C 6 H5 (convertiole via 
conventional catalytic debenzylation to a salted 
hydroxyl group R 8 ) and -C0 2 R, wherein R is Ci- 6 alkyl. , 
(convertible via conventional ester hydrolysis to a 
salted carboxyl group R 8 ). 

Converting a compound of formula (III) into a further 
compound of formula (III) includes for example: 

(i ) converting R* in the moiety of formula (a), as 
1 ' OH 

defined above, from hydrogen to a moiety R o-x-iHCH 2 -, 

as defined above; or 

{ii ) converting one group R 8 to another group R 8 . 

Suitable methods of converting Rl from hydrogen to, 

R 0-xXch 2 - include treating the appropriate compound 
of formula (III) with a compound of formula (V) as 
defined above, wherein Q represents a group of formula 
(c) or (d); preferably under the same reaction 
conditions as the analogous reaction oetween compounds 
of formula (V), wherein 0 is (c) or (d). and compounds 
of formula (VI) wherein Q 1 is a moiety (e). 

Suitable conversions of one group R 8 to another group 
R 8 include converting a group R 8 representing a 
nucleophilic moiety into a group R 8 representing a 
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moiety L 1 -R x , or converting a group K 8 representing a 
moiety L*-R x into a nucleophilic moiety. 

Suitably, when R 8 in a compound of formula (III) 
represents a nucleophilic moiety -(X±) 0 , -U 3 )^ or -Y 1 *! 
it may be converted into a moiety L 1 R X , wherein -hX is 
_ x i_X 2 -, -x3-x2 or -(X* or x3)-x 2 -CO- respectively, by 
treating the compound of formula (III) with a compound 
of formula (A): 

RZ-X2-RZ (A) 

wherein X 2 is as defined above and R z is R x wnen R 8 is 
-(xM^or -(X 3 )©or R z is -C0R x when R 8 is -Y i H. 

Suitably when R 8 in a compound of formula (III) 
represents a moiety -Ll-R x , such as the hereinbefore 
defined -Y 2 -CO-R x , it may be converted into a 
nucleophilic moiety -Y 2 -CO.N (R 1 )-X 2 -NHR ' by treating 
the compound of formula (III) with a compound of 
formula (B): 

R'Htf-X 2 -NriR' (*) 

wherein X 2 and R 1 are as defined aoove. 

In one preferred form of the process of the invention 
for preparing compounds of formula (I), wherein L is 
_ X 1-X 2 -X3-, E = E ' and R A = R B ; a compound of 
formula (IIIA): 




(HIA) 
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wnerein R* and > are as defined aoove, is reacted 
with a compound of formula (A) or (B), 
above, proving that when compound (A) is used then 
R BA is an appropriate nucleophilic group r8 and when 
compound B is used is an appropriate moxety 

Suitably, when (A) is used and R z is **, then R 8 is 
or -(X3)©. 

Preferably, when (A) is used and R> is R». R 8 is 
0© or se. suitably provided in salted form with for 
example an alKali metal cation such as a sodium ion or 
K 8 represents a negative charge on a carbon atom of £. 
suitably provided as an appropriate Grignard reagent; 
most preferably r8 is (P. 

suitably, when (A) is used and R* is -CO.R* then r8 is 
-yJ-H. 

PreferaOl,. vhen (A) U ased and E> is -CO**. R* is 
_OX 2B M(R' )H. 

r8 is -Y 2 .CO.R x as defined 
Suitably, when (B) is used, R° is 

above, preferably *8 is -OX^.CO.R*. 

Preferably the molar ratio of (IHA) to (A) or (B) is 
at least 2:1. 

Preferably X 2 is alkylene especially -{CA 2 )6~- 

A compound of formula (IV) may be prepared by using 
methods analogous to those used for preparing a 
compound of formula (HI). »"»• a compound of formula 
(IV) may be prepared by reacting a compound of formula 
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(V), wherein T represents a moiety R°i-X A wherein R°i 
and X A are as defined in relation to formula (I); and 
Q is as defined above in relation to formula (V), wxth 
a compound of formula (VIA): 




(VIA) 

wnerein T 1 represents a moiety -(CH2) m -Z A wherein m 
and Z A are as defined in relation to formula (I), and 
R 15A represents a group R 9 or preferably a protected 
form thereof; and is as defined above in relation to 
formula (VI). 

The reactions between the compounds of formula (V) and 
(VIA) may be carried out under the same conditions as 
the analogous reaction between compounds of formula (V) 
and (VI). 

Suitably, R i5A is a protected form of a group r9 as 
described above for R 15 in relation to R 8 . 



T 
f 
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* invention further provides a process for 
npound of formula (IX): 



come 




(IX) 



• t K and E* are as defined in relation to 
U f U> X represents R*. as defined in 

0 er t on to rortuJu,. or s -oiety converge to e 
Toietv RA. ana R» x represents ■>. as defined in 
:e stlon to for^a »>. or a -t-Y converge to a 
"oup RB; providing that R*x is not *» when 
RBj is R B 

which process comprises, where appropriate, 
(a) converting any croup R<V to R*; and/or ^ 
(0) converting any group R B l to R»: 

a „d thereafter if necessary carrying out one or *ore ot 
the following steps: 

(i ) removing any protecting group; 

(ii ) converting a compound of formula (I) into 
a further compound of formula (I); 

- cait of formula (I) into a 

(iii) converting a salt or 

free compound of formula (I); 
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(iv) preparing a pharmaceutical^ acceptable 
ester or amide of a compound ot formula 
(I); 

(v) preparing a pharmaceutical^ acceptable 
salt of a compound of formula (I) or an 
ester or amide thereof. 

Suitable compounds of the general formula (IX) are 
those of formula (IXA), wherein E, E 1 and L are as 
defined above, R A i is a moiety convertible to K A 
and R b i is R B ; the compounds of formula (IXA ) being 
convertible to a compound of formula (I) by process 
step (a) as defined above. 

Suitable compounds of the general formula (IX) are 
those of formula (IXB), wherein E, E' and L are as 
defined above, R A i is a moiety R A and R B X is a 
moiety convertible to R B ; the compounds of formula 
(IXB) being convertible to a compound of formula (I) by 
process step (b) as defined above. ^ 

Suitable compounds of the general formula (IX) are 
those of formula (IXC), wherein E, E' and L are as 
defined above, R A i is a moiety convertible to R A 
and R B ! is a moiety convertible to R B ; the 
compounds of formula (IX) being convertible to 
compounds of formula (I) either: 

(i) by carrying out process (a) (to prepare a 
compound (IXB)) and thereafter process (b) to prepare a 
compound of formula (I); or 

(li) by carrying out process (b) (to prepare a 
compound of formula (IXA)) and thereafter process v (a) 
to prepare a compound of formula (I). 
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In a preferred aspect of the preparation of a compound 
of formula (I) from a compound of formula- (IXC) , the 
compound ot formula (IXA) or (1XB) is not isolated and 
is converted in-situ to a compound of formula (1). 

In a preferred aspect of the conversion of a compound 
of formula (IXC) to a compound of formula (I), the 
reaction steps (a) and (b) are carried out 
simultaneously using the same reagent;, tnus in a most 
preferred aspect of the process preferaoly when R A x = 
R B 1, a compound of formula (IXC) is converted to a 
compound of tne hereinbefore defined formulae (II) or 
(HA). 

In a preferred form of the process of the invention 
there is provided a process for preparing a compound of 
formula (I), or a pharmaceutical ly acceptable salt, 
ester or amide thereof, which process comprises; 

(A) reacting a compound of formula (IX) with a compound 
of formula (V), wherein in the compound of formula (IX) 
L is as defined above, R A i is R A or -T 1 -^ 1 - and 
R B l is R B or T 1 -^ 1 -, providing that at least one of 
R A 1 or R B i represents -T^-Q 1 - and wherein, either: 

(i) in -tI-q! , T 1 is -(CH2) n ~ 2 ~ and is a moiety 
(e) as defined in relation to formula (VI) and in the 
compound of formula (V), T is R°-X and Q represents a 
group of formula (c) or (d); or 

(ii) in T^-Q 1 , T 1 is (CH 2 ) n - z - and U 1 is a moiety (e) 
and in the compound of formula (V), T is R°-X and 0 
represents a group of formula (f) or (g), and 
subsequently treating with a reducing agent; or 



♦ 
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(m) in -T^-ul, -fl is (CH 2 ) n -^ dna U 1 represents a 
group of formula (j) as defineo in relation to formula 
(VI) and in the compound of tormula (V), T is RO-X ana 
Q represents a group of formula (h); or 

(iv) in -Tl-Ql, is (CH 2 ) n -Z represents a 

group ot formula (k) as defined in relation to formula 
(VI) and in the compound of formula (V). T is R°-X and 
0 represents a group of formula (h) and subsequently 
treating with a reducing agent; 

(B) for compounds of formula (I) wherein R 1 

OH 

I 

represents only the moiety R°-X-CH-CH 2 as detined 
above, by reacting a compound of formula (1) wherein R 1 
represents a nydrogen atom, with either 

(i) a compound of formula (VA): 

T - U' (VA) 

wherein T is as defined above and Q' represents a group 
of the hereinbefore defined formula (c) or (d); or 

(ii) a compound of formula (VB): 
T - g" 

wherein T is as defined above and U" is a moiety (t) 
or (g) as defined above and subsequently treating with 
a reducing agent; 



and thereafter if necessary carrying out one or more of 
the following steps: 
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{i) removing any protecting group; 

(ii ) converting a compound of formula (I ) into 
a further compound of formula (I). 

(iii) converting a salt of formula (I) into a 
free compound of formula (1); 



(iv) 



preparing a pharmaceutical^ acceptable, 
ester or amide of a compound of formula 



(1); 



( v) preparing a pharmaceutical!/ acceptance 
salt of a compound of formula (I ) or an 
ester or amide thereof. 

Xt win be appreciated that the present P-ce» 
encompasses the preparation of compounds Of formula (I) 
wherein R» and R« are the same or difrerent. 

Preferably a compound of formula (I ) is prepared by 
reacting a compound of formula (IX) with a compound of 
tormula .V) as defrned in (A) (11) above, especxally 
when 0 represents a group of formula (9). 

Host preferably R*l and «* x "Present ^ 

and the compound of formula (IX) is reacted w th at 
Xaast two molar equivalent, of the compound . formula 
(V) thereby providim, a compound of formula (II) or 
(IIA). 

The abovementioned reactions between the compound. . of 
formulae (V) and (IX, are carried out under the same 
conditions as the analogous reactions between compounds 
of formulae (V) and (VI). 



37 0233686 

The aboveinentioned reaction between a compound of 
formula (I) (wherein r! = H) and (VA) or (VB) is 
carried out under the same conditions as the analogous 
reaction between a compound of formula (III) (wherein 
R 1 = H) and (VA) or (VB). 

The conversion of one compound of formula (I) to a 
further compound of formula (I) includes for example: 

(i) converting R* in a moiety of formula (a), as 

OH 

defined above, from hydrogen to the moiety R°-X-CHCH 2 - 
as defined above, and similarly for R*A; 

i 

(ii) converting one group L £o a further yroup L. 

Suitable methods for converting R* from hydrogen to 
OH 

R°-X-CHCH 2 are as defined above in (B). 

Suitable methods for converting one group L to another 
group L are those wherein a group L comprising a 
reduceable moiety such as -C=C-, -C=C-, -CO-, -C=N- or 
-CO-N (R ' )- is reduced, using the appropriate 
conventional conditions and reagents; or where a group 
L comprising an oxidisable moiety such as -S- is 
oxidised using the appropriate conventional conditions 
and reagents. 

Examples of preferred conversions are: 

(a) r 

-OCH 2 CO.NH ^ -OCH 2 CH 2 NH- 

(O) (c) 
-CO ^ -CH(OH)- >C H 2 - 

(d) 

_S- _ 5» -so 2 - 
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(a) = borane-methyl sulphide 

( b ) . lithium aluminium hydride 
( C ) *r catalytic hydrogenolysis 
(d) - 3-chloroperberizoic acid. 

The compounds of formula (IX) may be prepared by 
reacting a compound of tormula (X)i 




(X) 



wherein R A 2 is * A 1 « <*efineo in relation to 
tormula (IX) or, preferaoly. a. protected form thereof. 
E is as defined in relation to formula .(1) and R is as 
defined in relation to formula 1111). with a compound 
of formula (XI): 




(XI) 

wherein R b 2 is K b l as aefined in relation to 
formula (IX) or. preferably, a' protected form thereof. 
E'is as defined in relation to formula (1) and is as 
defined an relation to formula (IV); and thereafter, if 
required; f 

(i) removing any protecting group; 

(ii) converting a group L> to another group L. 



». 
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A preferred group R A 2 in the compound of formula (X) 
is a group -t^-q! as defined in relation to formula 
(VI ), or, preferably, a protected form thereof; for 
example R A 2 is a group -T^-u 1 wherein Q 1 is a group 
(e) wherein RP is a protecting group such as benzyl or 
if RP is R* then is an bi-protected form of such a 
group (e), such as an N-benzyiated form. Similarly for 
R B 2 i n the compound of formula (XI ) . 

A group L may be converted to another group L using 
methods described above for the conversion of one group 
L» to another group L in the compound of formula (I). 

The reaction between the compounds of formula (X) and 
(XI ) may be carried out under any suitable conditions 
appropriate to the nature of R 8 and R 9 . 

Any protecting groups used in the above reactions are 
those used conventionally in the art, the said 
protecting groups being prepared and removed by 
conventional procedures. For example when R° or R°i 
represents a phenyl group substituted with a hydroxy 
group, any conventional hydroxy protecting group may be 
used. Preferably the hydroxy group being protected by 
etherif ication; the ether group being converted into a 
free hydroxy group by methods known per se. For 
example, an unsubstituted or substituted benzyloxy 
protecting group, may be converted by hydrogeno lysis 
into a free hydroxy group. 

The hydrogenolysis reaction may be carried out, 'for 
example in the presence of a palladium-on-carbon 
catalyst in a solvent, for example a mixture of ethyl 
acetate and methanol. 
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» leaving group ** "» 9rou P that will, unucr the 
faction conditions, cleave from t». starting material, 
""promoting reaction at a specified site, suitable 
examples of such croups are halogen atoms. 

-y^y OI an » .* » 

Loup. Preferably in formula (d) of compound (V) or in 
formula (J) of compound (VI) R* represents a mesyloxy 
or tosyloxy group or a Bromine atom. 

compounds of formulae («». (VA). (VI). (VIA) . (X) and^ 
U n are either Known compounds or can be prepared from 
Known compounds by known processes or processes 
analogous to Known processes. 

AS stated above the reaction conditions for the 
ration between the confounds of formulae (III) and 
(IV) or (X) and (XI) will depend largely upon the 
nature of the nucleophilic moiety and morety -H-K 
(represented by the variables r8 and RS). 

suitably for reacting pairs of compounds (III) and (IV) 
or (X) and (XI) the reaction between the --oleophilic 
^iary comprising an anion and the appropriat, , -L -R 
na y be carried out in any convenient solvent such as 
aiethylether. tetrahydrofuran or dimethyl formamide at 
low to elevated temperature, preferred reaction 
conditions are those set out Hereinafter in the 
appropriate Example. 

Suitably for reacting pairs of compounds of formulae 
(III) and (IV) or (X) and (XI) the reaction oetween the 
nucleophilic moiety terminating with an amino group and 
the appropriate - L l-R* may be carried out under 
conventional peptide forming conditions such as 
Cj. 6 alkanol for example methanol or ethanol at a low 



ft 
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to elevated temperature; preferred conditions are those 
set out hereinafter in the appropriate Example. 

The reaction of compounds of the general formulae (V) 
and (VI) in which Q and have formulae (c) and (e) 
respectively is advantageously carried out in a protic 
solvent, e.g. an alkanol, especially a lower alkanol 
having at leajt 2 carbon atoms, at reflux, preferably 
in ethanol. The reaction between the compounds of 
formula (III) (wherein R* = H ) and (VA) (wherein Q' = 
(c)) may be carried out under similar conditions. 

Reaction of compounds of the general formulae (V) and 
(VI) in which 0 and have formulae (d) and (e) or (h) 
and (j) respectively is advantageously carried out in 
dimethyl sulphoxide, for example at a temperature in 
the range of from 30 to 80°C, e.g. substantially 50°c, 
and advantageously for a period of time of 1 to 4 days, 
e.g. about 3 days. The reaction between the compounds 
of formula (III) (wherein R 1 =H) and (VA) (wherein 
Q' = (d)) may be carried out under similar conditions. 

The reaction between the compounds of formula (V) and 
(VI) in which Q and Q* have formulae (f) and (e) 
respectively, or between (III) (wherein R 1 == H) and (V) 
(wherein 0 = (f)) is preferably carried out in methanol 
at ambient temperature, the subsequent reduction being 
carried out, for example, with sodium cyanoborohydride. 

The reaction between the compounds of formula (V) and 
(VI) in which Q and 0 1 have formulae (g) or (e)/ 
respectively, or between (III) (wherein R 1 = H) and (v) 
(wherein u = (g ) ) is preferably carried out in the 
presence of dicyclohexyl carbodimide or other suitable 
condensing agent in any suitable solvent such as 



v 
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dimethylformamide at ambient temperature; the 
aubsequent reduction may be carried out with, tor 
example, lithium aluminium hydride or a borane reducing 
agent, for example borane methyl sulphide complex. 

The reductions with sodium cyanoborohydride and sodium 
oorohydride are preferably performed in a lower 
alkanol, e.g. methanol. The reductions with lithium 
aluminium hydride or a borane methyl sulphide complex 
are prererably carried out in diethylether or 
tetrohydrofuran. 

The salts of compounds of the general formula (I) may 
be produced by methods conventional in the art, for 
example, acid addition salts may oe prepared by 
treating a compound of general formula (I) or an ester 
or amide with the appropriate acid . (It will be 
appreciated from the foregoing that in the case of acid 
addition salts, the relevant salt may be found from a 
compound of formula (I) or an ester and/or amide 
thereof. ) 

Compounds of the general formula (I) and 
pharmaceutical^ acceptable salts, esters or amides 
thereof, produced by the aoove processes, may oe 
recovered by conventional methods. 

If required compounds of the general formula (I) may be 

separated into diastereoisomeric pairs of enantiomers 

by, for example, fractional crystallisation from a 

suitable solvent, for example methanol or ethyl acetate 

or a mixture thereof. The enantiomers thus obtained 

may be separated into individual stereoisomers by 

i ~^«c= fnr pvamule by the use of an 
conventional means, tor exam^c «j 

* resolvinq agent. Suitable 
optically active acid as a resoivi ^ * 
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optically active acids which maybe usea as resolving 
agents are described in 'Topics in Stereochemistry 1 , 
Vol. 0, Wiley interscience, 1971, Allinger, N.L. ana 
Eliel, W.L. Eds. 

Alternatively, any enantiomer of a compound of the 
general formula (I) or a pharmaceutical ly acceptaole 
salt, ester or *amide thereof may be obtained by 
conventional stereospecif ic synthesis using optically 
pure starting materials of known configuration. 

The esters and amides of the compounds of formula (I) 
may De prepared by conventional methods. For example 
esters may be prepared by treatment of the appropriate 
acid with an appropriate alcohol suitably in the 
presence of an acidic catalyst. An amide may be 
prepared by treating the appropriate acid or acid 
derivative with the appropriate amine. 

As previously indicated/ the compounds of the present 
invention have valuable pharmacological properties. 

The present invention also provides a compound of the 
general formula (I), or a pharmaceutical ly acceptable 
salt, ester or amides thereof, for use as an active 
therapeutic substance. 

In one aspect, the present invention provides a 
compound of the general formula (I), or a 
pharmaceutical^ acceptable salt, ester or amide 
thereof, for use in the treatment of obesity in numan 
or non-human animals. The aforementioned use also 
encompasses the treatment of obesity tor cosmetic 
purposes where appropriate. 
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The present invention further provides a compound of 

, formula (I), or pharmaceutical ly acceptable 
the qeneral formula u// f . 

thereof, tor use in the treatment 
salt, ester or amide thereor, ror u 

of hyperglycemia in human or non-human animals. 

The present invention further provides a compound of 
formula (I), or a pharmaceutical^ acceptable salt 
ester or amide thereof, for use in the treatment and/or 
prophylaxis # of atheroscleroris in humans. 

The present invention also encompasses the use of a 
compound of formula (I), or a pharmaceutical ly 
acceptable salt, ester or amide tnereof. for the 
roa nufacture of a medicament for the treatment of 
obesity in human or non-nuroan animals. 

The invention further provides the use of a compound of 
formula (I), or a pharmaceutical ly acceptable salt, 
ester or amide thereof for the manufacture of a 
medicament for the treatment of hyperglycaemia in 
humans or non-human animals. 

fl , rther extends to the use of a compound 
The invention further extenas 

of formula (I), or a pharmaceutical ly acceptable salt, 
ester or amide thereof, for the manufacture of a 
medicament for the treatment of atherosclerosis in 
humans. 

A compound of the general formula (I), or a 
pharmaceutical^ acceptable salt, esters or amides 
hereof, may be administered per se or, preferably, as a 
pharmaceutical composition also comprising a 
pharmaceutical^ acceptable carrier. 

Suitable non-human animals are non-human mammals, 
especially domestic animals such as dogs or cats. 
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Accordingly, the present invention also provides a 
pharmaceutical composition comprising a compound oi tuo 
general tormula (I), or a pharmaceutical iy acceptable 
salt, ester or amide thereof, and a pharmaceutical ly 
acceptable carrier therefor. 

As used herein the term 1 'pnarmaceuticaliy acceptable' 1 
embraces compounds, compositions and ingredients for 
both human and veterinary use; tor example the term 
• 'pharmaceutical^ acceptable salt' ' emoraces a 
veterinarily acceptaole salt. 

The composition may, if desired, oe in the form of a 
pack accompanied by written or printed instructions for 
use. 

Usually the pharmaceutical compositions of the present 
invention will be adapted for oral administration, 
although compositions for administration oy otner 
routes, such as by injection, are also envisaged. 

Particularly suitable compositions for oral 
administration are unit dosage forms such as tablets 
and capsules. Other fixed unit dosage forms, such as 
powders presented in sachets, may also be used. 

In accordance with conventional pharmaceutical practice 
the carrier may comprise a diluent, filler, 
disintegrant, wetting agent, lubricant, colourant, 
flavourant or other conventional adjuvant. 

Typical carriers include, tor example, microcry sta lline 
cellulose, starch, sodium starch glycollate, 
polyvinylpyrrolidone, polyvinylpolypyrrolidone, 
magnesium stearate, sodium lauryl sulphate or sucrose. 
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M ost suitably Che composition wili oe formulated in 

,„™ Such unit dose will normally contain 

n l to 500 mg, and more 
0.1 to 1000 mg, mote usually 0.1 to =uu g. 

especially 0.1 to 250 m 9 . 

The present invention further provides a method for 
«e.tlng obesity in a human or non-human anrmal. which 
"Ipris- administering an effective, non-toxic, amount 
of a compound of the general formula (I), or a 
pharmaceutical^ acceptable salt, ester or amide 
thereof, to an obese human or non-human animal. 

The present invention further provides a method for 
treating hyperglycaemia in a « or non-human animal 
which comprises administering an effective, non-toxic, 
amount of a compound of the general formula 
or a pharmaceutical* acceptable salt, ester or amrde 
thereof, to . hyperglyoaemic human or non-human animal. 

The present invention further provides a method for 
treating atherosclerosis by increasing high-density 
apoprotein (HDL) cholesterol concentration and/or 
aecreasing triglyceride concentration in human blood 
serU m. which method comprises the , 
effective non-toxic amount of a compound of formula (I) 
or a pharmaceutical* acceptable salt, ester or amide 
thereof to a human in need thereof. 

■ conveniently, the active ingredient may be 

as e pharmaceutical composition hereinbefore defined. 

na rricular aspect of the present 
and this forms a particular f 

invention. 

„, MOTnic or obese numans the compound 
In treating hyperglycaemic or 

, ^_ m „,;> (i) or a pharmaceuticaiiy 
of the general formula U). 0i a * 



02336S6 

- 47 - 

acceptable salt, ester or amide thtr^oi, may be taken 
in doses, such as those described above « one to six 
times a day in a manner such that tne total daily dose 
tor a 70 kg adult will generally be in the range of 
from 0.1 to 6000 mg, and more usually aoout 1 to 1500 
mg ♦ 

In treating hyperg lycaemic or obese non-human animals, 
especially dogs, the active ingredient may be 
aaminstered by mouth, usually once or twice a day and 
in an amount in the range of from about 0.025 mg/kg to 
25 mg/kg, for example 0.1 mg/kg to 20 mg/kg. 

In treating atherosclerosis in humans the compound of 
the general formula (I), or a pharmaceutical ly 
acceptable salt, ester or amide thereof, may be taken 
in doses, sucn as those described above, one to six 
times a day in a manner such that the total daily dose 
for a 70 kg adult will generally oe in the range of 
from 0.1 to 6000 mg, and more usually about 1 to 1500 
mg . 

In a further aspect the present invention also provides 
a method for increasing weight gain and/or improving 
the feed utilisation efficiency and/or increasing lean 
body mass and/or decreasing birth mortality rate and 
increasing post-natal survival rate; of livestock, 
which metnod comprises the administration to livestock 
of an effective non-toxic amount of a compound ot 
formula (I) or a veterinarily acceptable salt, ester or 
amide thereof. 

Whilst the compounds ot formula (I) ana the 
veterinarily acceptable salts, esters or amides 
thereof; may be administered to any livestock in tne 
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abovementioned method, they are particularly suitable 
for increasing weight gain and/or leod utilisation 
efficiency and/or lean boay mass and/or decreasing 
birth mortality rate and increasing post-natal survxval 
rate; in poultry, especially turkeys and chickens, 
cattle, pigs and sheep. 

in the preceding method the compounds of formula (1) 
or* veterinarily acceptable salts, esters or amides 
thereof will normally be administered orally although 
non-oral modes of administration, for example injection 
or implantation, are also envisaged. Suitably the 
compounds are administered in the feed-stuff or 
drinking water provided for the livestock. 
Conveniently these are administered in the feed-stuff 
at from 10-3 ppm - SOOppm of total daily fed intake. 
mD re usually O.Olppm to 250ppm, suitably less than 
lOOppm. 

The particular formulations used will of course depend 
upon the mode of administration but will oe those used 
conventionally in the mode of administration chosen. 

For administration in feed-stuff the drugs are 
conveniently formulated as a premix in association witn 
a suitaole carrier. 

Accordingly, the present invention also provides a 
veterinarily acceptable premix formulation comprising a 
compound of formula (I), or a veterinarily acceptable 
salt, ester or amide thereof and a veterinarily 
acceptable carrier therefore. 

Suitable carriers are inert conventional agents such as 
powdered starch. Other conventional feed-stuff premix 
carriers may also be employed. 
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No toxicological effects are indicated when a compound 
of formula (I) or a pharmaceuticaiiy acceptable salt, 
ester or amide thereof is administered in any of the 
abovementioned dosage ranges . 

The following Examples illustrate the invention but do 
not limit it in any way. 
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Example 1 




OH Me 
CHCH 2 NHCHCH 2 




. OCH 2 CONHCH — 



Ethylene diamine (0,053g. 0.89mmol) was added to a 
stirred solution of [R.R,R,R]-ethyl 2-C4-[2-[2-(3- 
chlorophenyl )-2-hydroxy ethyl )amino3 P ro P yl]phenox y 3- 
acetate (0.7g. 1.79mmol) in ethanol (10ml). The 
solution was neated under reflux for 4 days, cooled 
evaporated to dryness, and the residue chromato 9 raphe* 
on silica using chloroform/methanol (95:5) as eluent. 
When unreacted starting material had elated, the eluent 
was changed to chloroform/methanol (88:12) to gxve 
(R.R.R.R)-N.N'-(l^-ethanediyl)bisL2-[4-C2-[(2-(3- 
chlorophenyl)-2-hydroxyethyl)amino3propyl3phenoxy]aceta 

mide] (0.3g) as an oil. which was crystallised from 

methanol, m.p. 124-6°. 



1ft nmr (dfr-UMSO)ppm 

0.88 (6H,d), 1.65 (2H,broaa, exchanges with D 2 0), 2.3 
(2H,m), 2.7 (8H,m), 3.5 (4H,s), 4.4 (4H.s). 4.56 
(2H.m), 5.31 (2H, broad, exchanges with D 2 0), 6.63 
(4H.d), 7.05 (4H,d), 7.25-7.32 <8ri,m) 8.10 (2H, broad, 
exchanges slowly witn D 2 0). 



Example 2 



- Si - 
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[R, R, R, Rj-ot, a * jl , 2-jSthanediylbis (imino-2 . 1- 
ethanediy loxy-4, 1-phenylene ( l-methvl-2 . 1- 



ethanediyl ) 



iminometh ylene]3bis[3-chlorobenzeneroethan 0 J 1 . 
tetrahydrochloride. 



OH- 
i 



Me 



CHCH 2 NHCHCH. 




2HC1 



0(CH 2 ) ^HCHj- 



To a solution of [R,R,R,R>t!,N'-[1.2-etnanediylbis 
Limino(2-oxo-2,l-ethanediyl)oxy-4, 1-phenylene 

(l-methyl-2,l-ethanediyl)33bis[3-chloro-a-hydroxy- 
benzeneacetamide (0.4g, 0.5tnmol) in dry THF (25ml), was 
added dropwise, borane-methyl sulphide (2ml, 20mmol) as 
a neat liquid. The reaction mixture was stirred and 
heated at 80°C under a nitrogen atmosphere for 64h 
during which time a colourless solution was formed. 
Methanol was added dropwise to destroy excess 
borane-methyl sulphide and then hydrogen chloride was 
bubbled through the reaction mixture until the solution 
was acidic. The solvent was evaporated, the residue 
dissolved in aqueous potassium carbonate solution and 
extracted with ethyl acetate. The organic layer was 
washed with water, dried (MgS0 4 ) and evaporated to 
leave a colourless oil. This was chroma tog raphed on 
silica using chloroform/methanol/ammonia (89.5:10: 0.5) 
as eluent to give a colourless oil (0.2g) which was 
converted to [R, R, R, Rj-a, a' [l , 2-ethanediylDis 
(imino-2, 1- ethanediyloxy-4, 1-phenylene x 
(l-methyl-2, l-ethanediyl)iminomethylene]3bis « 
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t 3-chloro.enz e no m ethanoL3! 2 'tetr,hyarocUlori, 3 « ..p. 
246-251° (methanol-ethylacetate). 

«5-tfSW£.->. 3.0-—.-,. HW). 

^r^l: - «- - — - «... 

9.75 (4H, bs, replaceable by D 2 0). 
Example 3 

fR R K R >a oj f 1 ■ 6-Hexanedi^ lbi sf oxy-4 . 1-phenyle nejl^ 
methanol] ^hydrochloride^ 



r 



OH Me 
CHCH 2 NHCHCH 2 



.HC1 




0(CH 2 >3- 



To a solution of lR.R.*.*l-».* '-Cl.e-hexanediylbis 
roxy-4,l-phenylene(l-»ethyl-2.1-ethanediyl)33 
> isL 3- hloro-u-hydroxybenzeneacetamide] (2.45,) - dry 
tetrahydrofuran (30,1) was added dropwise a solution of 
b orane-methyl sulphide (6.8*. 6.8mmols) in dry 
tetrahydrofuran (10ml). After 3 hours at reflux, the 
solution was cooled to ambient temperature. Methanol 
was added dropwise to destroy excess borane methyl 
sulphide followed by a solution of hydrogen chloride 
ga8 in methanol until the solution was acidic. The 
solvent was evaporated in vacuo to leave a white 
crystalline residue which was recrystallised^from 
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ethanol to ij ive[R, R, K, K j-a, a ' U, 6~hoxanediylbis 
Loxy-4, l-phenylene (l-metnyl-2, i-ethanediy 1 ) 
iminomethylene]]bis[3-chlorobenzenemethanol], 
dihydrochloride salt. in. p. 203-208°C 
[a] D 25. -44,3^ (C 0,56; MeOH ) 



'H nmr; d6-DMSO ppm ; 

l.l(6H,d), 1.46(4H,m), 1.72(4H,ra), 2.6(2H,dd), 
3.0-3.5(8H,m), 3.95(4H,m), 5.1(2H,dd), 6.3(2H,bs, 
disappears with D 2 0), 6*87(4H,d), 7.37(4H,d), 
7.39-7.51(8H,m), 8. 7-9. 7 (4H, broad, disappears on D 2 0) 

Example 4 



[R, R,R, R]-a, a # -LOxybis[4, l-phenylene (1 -methyl -2 , 1- 
ethanediy 1 ) iminomethy lene] Jbis[ 3-chlorobenzene- 
methanol ] , dihydrochloride . 



OH 



Me 



CHCH 2 NHCHCH 2 




.HC1 



^2 

LK, R,R,Rj-a, a '-[Oxybis[4, l-phenylene (l-methyl-2, 1- 
ethan'ediyl )iminomethylene]]bis[3-chlorobenzene- 
methanol] , dihydrochloride, m.p, 248-50° (ethyl 
acetate-methanol) was obtained from lR, R, R, Rj-N, N 
L4, 4'-oxybis[4, 1, -phenylene (l-methyl-2, 1-ethanediyl ) ] ] 
bisL3-chloro-a-hydroxybenzeneacetamide], (2.8g) by an 
analogous procedure to that described in Example 3. 
[a]D 25 :-33.8Q (EtOH ) . 
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til!.. 7.3-7.6 («..>. 9.7-9.1 (». bs. "Change, witn 
D 2 0), 9.3-9.7 <2H. bs, exchanges with D 2 0). 

Example 5 




CHCH 2 NHCHCH 2 



.HCl 



IK r r R]-„.a'-tme t hyieneDisC4.i-phenyXene(X-methyX- 

. i-^aneaiyl >i»ino.sethylene3 Jbi.t3-chlorobenzen.- 

m ethanol M i h yarochXoriae -p. 262-64° <«hyX 

ac eta t e-n,etha»oX> was obtained ire IR.R.R.M H.« 
cLthylenehi S C4.X-phenyXene(X-.etnyX-2.X-ethanea 1 yX3] 

orsC3-chXoro.o-hyaroxyhenzeneaceta.iae3 (1.9.) by an 

analogous proceaure to that aescribea in Example 3. 

r-0,,25, -37.4° (EtOH). 

1H-MMR (d fi-l'HSO)- OP"- 

,.09 «..«), 2.62 2H.aa, i 3.0-3.S (-.->••£ J*"' 
5.10 |a.M» 6.37 (2H.a. exchanges with OjjO>. T.»» 
(«.«>. 7.3-7.5 (8n.n0 8.7-9.0 (2H. bs exchanges wxth 
D 2 0). 9.3-9.6 (2H, bs. exchanges with D 2 0). 



r 



Example 6 



- SS- 
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LR, R, R, R]-a, a '-[Sulphonylbis[4, 1-phenylene (l-rr.ethyl-2 , 
l-ethanediyl)iminomethylene3 jbisC3-chlorobenzene- 
methanol] dihydrochloride 




[R, R, R, RJ-o , a ' - [Sulphonylbis[4 , 1-phenylene ( 1 -methyl-2 , 
l-ethanediyl)iminomethylene]]bis[3-chlorobenzene- 
methanol] dihydrochloride m.p. 255-58° (ethyl 
acetate-methanol) was obtained from [R, R, R, R]-N,N '- 
[sulphonylbisi.4, l-phenylene(l -methyl-2, 1-ethanediyl 33 
bis[3-chloro-a-hydroxybenzeneacetamide] (9.0g) Dy an 
analogous procedure to that described in Example 3. 
[<*]d 25 : -25.8° (EtOH). 

lH-nmr (d^-DMSO), ppm 

1.11 (6H,d); 2.83 (2H,dd); 3.0-3.3 (4H,m); 3.3-3.4 
(4H,m); 5.15 (2H,d), 6.43 (2H, d, exchanges with U 2 0); 
7.3-7.6 (12H,m); 7.94 <4H,d); 8.9-9.2 (2H, ds , 
exchanges with D 2 0); 9.7-10.0 (2H, bs, exchanges with 
D20). 
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Example 7 

r H . R . R .Rl-l > l-di r^ . ? -rr7-f3-chloro P hen Y l)-2-h y drox y - 
Zthvl Wnojprop Yl 1phen Y l3-l, 2-eJ^nanediol^ 
dihydrochloride . 



Me 
i 



OH 

CHCH 2 NHCHCH 2 





.HC1 



C(OH)CH 2 OH 



[R. R f R. B3-1 , C2-CE2- (3-chlorophenyl ,-2-hydroxy- 
ethyl3amino]propyl]phenyl]-l,2-ethanediol. 

dihydrochloride. ..p. 123-260 was obtained from 
LR ,R.R.R3-ethyldiC4.C2-C2M3.chlorophenyl)-2-hydroxy- 

1-oxoethy 1 )amino3propyl3phenyl3-«-hydroxyacetate (2. Og ) 

by an analogous procedure that described for Example 3. 

IH-nmr (d 6 -DMSO), ppnu 

1.09 (6H,d); 2.61 (2H.dd); 3.0-3.3 <6H.m); 3.3-3.5 
(2H,m); 3.92 (2H,Dd); 4.0 (lH,m); 4.79 (IH.ds. 
exchanges with D 2 0); 5.06 (2B.bd), 6.35 (2H,d>; 7.15 
(4H,dh 7.23 (4H,d); 7.3-7.5 («,.). 8.7-9.0 UH.bs. 
exchanges with D 2 0); 9.4-9.6 (2B. ».. exchanges with 
D 2 0). 
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Example 8 



LR, R, R, K]-g, a '-[1 , b-0ctanediylbis[oxy-4 , 1-phenylene 
(l-methyl-2, l-ethanediyl)iminoniethylene]3bis[3-chloro- 
benzenemethanol], dihydrochloride . 



OH 



Me 
i 



CHCH 2 NHCHCH 2 



,HC1 




0(CH 2 )— 



tR # R / R,R]-a,a , -Ll,8-0ctanediylbis[oxy-4 # l-phenylene 
(l-methyl-2, 1-ethanediyl )iminomethylene] ]Dis[3-chloro- 
benzenemethanol], dihydrochloride, m.p. 189-195 was 
prepared from iR, R, R, R3-N, N *-[ (1, 8-octanediyl )bis- 
[oxy-4, 1-phenylene (l-methyl-2, 1-ethanediyl )]]bis 
[3-chloro-g-hydroxybenzeneocetamide] by an analogous 
procedure to that described in Example 3. 
[a] D 25 : -37.6° (C. 0.5, MeOH ) 

1H nmr, (Pfi-DMSO, ppm 

1.10 (6ri,d); 1.39 (8H,m); 1.70 (4H,m); 2.59 (2H,m), 
3.00-3.40 (6H,m); 3.93 (4H,m); 5.08 (2H,dd); 6.35 (211, 
bs, disappears with D 2 0); 6.87 (4H,d); 7.14 (4H,d); 
7.35-7.50 (8H,m); 8.85 and 9.30 (4H, oroad, disappears 
with D 2 0). 
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i L 2 = EthanediyJ dir4-r2-[C2- *Y«"»v-2- O-trifluoro- 
m ^hYl)phenYlethvl3amino1propvl]benzoate3 



OH Me 
CHCH 2 NHCHCH 2 




C0 2 CH 2 — 



<>2 



A mixture of (R*,R* )-(±)-4-[2-l (2-hydroxy-2-(3- 
trif luoromethyl )phenylethyl )amino]propyl]benzoic acid 
(0.734g), 1,2-dibromoethane (0.188g) and 1.8- 
diazabicycloC5.4.0]undec-7-ene (0.304g) was stirred in 
dimethyl formamide (5ml) for 16 h at ambient 
temperature. The solvent was removed and the residue 
was partitioned between water and ethyl acetate. The 
organic layer was separated, washed sequentially with 
2N sodium hydroxide solution and water, dried and 

evaporated to give 1, 2-ethanediyl di 

[4-L2-C L2-hydroxy-2-(3-trif luoromethyl )phenylethylj 

amino]propyl]benzoate]as a white solid (0.2g) m.p. 
115-120° (ethyl acetate-diisopropylether ) . 

Ifl nmr (CDCl^), ppm 

0.90 (6H,d); 2.49-2.56 (4H,m); 2.65-2.77 (4H,m); 
2.81-2.88 (2H,m); 3.3 (2H, broad, disappears with D 2 0); 
4.61 (4H,s); 4.65 (2H,t); 5.4 (2H. broad, disappears 
with D 2 0), 7.26 (4H.d); 7.45-7.64 (8H,m); 7.83 (4H,d). 
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1,2-Ethanediyl di[4-[2-CC2-hvdrox y .2-phenylethvl jamingj 



£ropyjL 3 benzoatel 



OH He 
CHCH .NHCHCH. 





C0 2 CH f 



1.2-Bthan.dlyl di[4-C2-LL2-hydroxy-2-phenylethylja m inoj 
propyl] benzoate] ra.p. 133-50( et hylacetate- 
diifopropylether) was prepared from <R*,R*)-(±)-4-[2- 
C(2-hydroxy-2-phenylethyl)ainino3propyl3Den2oic acid in 
an analogous manner to the compound described in 
Example 9. 



1 H nmr (CDCl^), Dpm 

0.91 (6H,d); 2.5-2.68 <4H,m); 2. 71-2. 78(4H.m) : 
2.82-2.89 (2H,m); 3.31 (2H, broad, disappears with 
D 2 0); 4.54 (2M,t); 4.61 <4H.s); 5.2 (2H, broad, 
disappears with D 2 0); 7.18-7.29 (14H,m); 7.85 (4H,d), 



V 
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Hxample 11 




OH Me 
CHCH 2 NHCHCH 2 




.HCl 



OCH 2 CH 2 



(HID 



r R R R Rf 3-a.a«L1.4-ButanediylbisCoxy-4.1-phenylene 
(ll ro et; y l-2.1-ethanediyl)iminometnylene33bi8C3- 
cnlorobenzenemethanol], dihydrochlonde, ..p. 206 211 

Zs P-Parea using U......3H... -£1. 4 

bis Coxy-4,l-phenylene(l-methyl-2,l-ethanedxyl)3]bxsL3- 

bis Loxy «*, f 8 % by a n analogous 

chloro-a-hydroxybenzeneacetamide](1.8 9 j oy 

procedure to that described in Example 3. 



[a] D 25 : (MeOH ) = -46. 9° 
ip fDMSO-dA) PPm 



j „». o fif2H.t); 3.0-3. 5(8H,m), 
l.l(6H.d); 1.8(4H,broad s); 2.6(2H,t,. 

^ * if?H m)i 6.4(2H,m-exch D 2 0); 6.9 
4.0(4H,broad s); 5.1(2H,nU, * 

(4H.d); 7.15(4H,d); 7.3-7. 5<8H,m); 8.6-9.25(2H very 
broad exch. D 2 0); 9. 25-lO.O(2H, very .road exch. D 2 o, 
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11 , R, R,K, ]-g, g ' [1 , 3-PropanediylbisLoxy-4 , 1-phenylene 
( 1-methy 1-2 , 1-ethanediy 1 ) iminomethy lene3 J bis [ 3- 
chlorobenzenemethanol ],* dihydrochloride . 



OH 



Me 




CHCH 2 NHCHCH 2 



.HC1 



OCH 




[R, R, R, R, j-a, a* [1, 3-Propanediylbis[oxy-4, 1-phenylene 
( 1 -methy 1-2 , 1 -ethanediyl ) iminomethylene] ]bi s L 3 - 
chlorobenzenemethanol], dihydrochloride m.p. 189-193° 
was prepared using LR# R# R, R, N *-[! , 3-propanediyl 
bis [oxy-4, 1-phenylene (l-methyl-2, 1-ethanediyl ) ]]bis[3- 
chloro-a-hydroxybenzeneacetamide] (1.8g) by an 
analogous procedure to that described in Example 3. 

[a] D 25 ; (MeOH ) = -43.1° 

nmr, (DMSO— d& ) ppm 

l.l(6H.d); 2.1(2H,m); 2.6(2H,t); 3 . 0-3. 5 (8H,m ) ; 
4.1(4H,m); 5.1(2H,m); 6.4(2H,m,exch D 2 0); 6.9(4H,d); 
7:2(4H,d); 7. 3-7. 6 (8H,m ) ; 8.5-9.25(2H, very broad 
exch. D 2 0); 9. 25-10. 0(2H, very broad exch. D 2 0). 
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Example 13 

i » . r . r . r. La, a ; [ j o- M »n a nedivlbi8| oxy-4 , 1-phenylene 
n-.m e thvl-2 > J-^h a n e dlvl)i " < "" meth Y lene:i]biB|:3 " 
, )l1nr ^— ^h.noll. dihydrochloride. 



OH Me 
i I 
CHCH 2 NHCHCH 2 




.HC1 



0(CH 2 ) 4 - 



•CH. 



LR. R. R. 3-«. «' CI. 9-Nonanediylbis[oxy-4, 1-phenylene 
(l-methyl-2, 1-ethanediyl JiminomethyleneDJbis 
C 3-chlorobenzenemethol], dihydrochloride. m.p. 181-187° 
was prepared in an analogous manner to that described 
in Example 3. 



lH nmr, (dt.-DMSO) ppm 

1 l(6H,d); 1.3-1. 5(10H.m); 1.65-1. 8(4H,m); 
2.5-2.7(2H,m); 3. 0-3. 5(8H,m) ; 3.92(4H.t); 5.0( 
6.32(2H.broad,disappears with D 2 0); 6.88(4H.d) 
7.12(4H.d); 7.3-7.5(SH,m), 8. 5-9. 4. (4H, broad, 
disappears with D2O). 



v 
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[K,R,R,K, 3-3-Chloro-g-|:[[[2-L4-L6-[4-[2-[2-(4- 
hydroxyph enyl)-2-hvdroxyethyl3aminojpropyi3phenoxv3 
hexyloxy ]phenyl 3-1-methylethyl 3amino]methvl 'I- 
benzenemethanol. 




0— (CH,)- — o OH 



LR, R, R, R, 3-a-[[[£2-L4-[6-[4-[2-[2-(4-Benzyloxyphenyl) 

-2-hydroxyethyl3amino3propyl3phenoxy3hexyloxy3phenyl3 
-l-methylethyl3-amino3methyl3-3-chlorobenzeneraethanol 
(680rag) was dissolved in glacial acetic acid (10ml) and 
treated with 10% Pd-C (lOOmg). The mixture was shaken 
under a hydrogen atmosphere at ambient temperature and 
pressure until hydrogen uptake ceased. The catalyst* 
was filtered off and the filtrate evaporated to 
dryness. The residue was chroma tog raphed on silica 
using chloroform/methanol /ammonia (94:5:1) as eluent to 
give [R.R.R.R. 3-3-Chloro-a-[[[[2-[4-[6-[4-[2-[2-(4- 
hydroxyphenyl)-2-hydroxyethyl3amino3propyl3phenoxy3 
hexyloxy3 Phenyl3-i- met hylethyl3amino3methyl3benzene- 
methanol as a foam, m.p. 55-66° 

J-H nmr, (d fi -DMSO), ppm 

0.90(3H,d); 0.91(3H,d); 1.46(4H,m); 1.71(4H,m). 
2.3-2.51(2H,m); 2. 6-3. 0(8H.m) ; 3. 3 (2H. broad, 
replaceable by D 2 0), 3.92(4H,t), 4.51(lH,dd). 
4.59(lH,dd), 5.0-5.6(2H,broad, replaceable by l^u); 
6.65-7. 5(16H,m); 9.25 (1H, broad, replaceable by D* 2 o). 



0233686 



-4M- - 



Example 15 




[R# R,R.R,3-N.N'-tl.2-Ethanediylbis[i»ninocarbonyl-4.1- 

pnenylene(l-methyl-2, 1-ethanediyl ) ] ]bis 
L3 -chloro-a-hydroxybenzeneacetamide] (0.71g. 0.99 nunol) 
W as suspended in dioxan (45ml) and borane- 
dimethylsulphide complex (75 equivalents) added slowly 
with stirring. After addition was complete the 
solution was heated to reflux for 24 h, cooled and the 
excess borane destroyed with methanol. The resulting 
solution was concentrated and then dissolved in 
methanol through which hydrogen chloride was passed for 
5 minutes. [R.R,R.R, ]-a.a'-[1.2-Ethanediylbis- 
[iminomethylene-4, l-phenylene(l-methyl-2, 1- 
ethanediyDiminomethyleneDDbisLS-chlorobenzenemethanol. 

tetrahydrochloride, 0.23g, was isolated by filtration. 



La] D 



25 . -26.1° (DMSO) 



lH nmr, (dfi-DMSO), ppm 

l.l(6H,d); 2.7(2H,br t); 2. 9-3. 55 (12H,m); 4.2(4H,s), 
5.15(2H,d); 6.4(2H,br s); 7.2-7.6(16H.m); 
8.6-l0.2(8H,br m). 
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LR, R, R,R]-a, -a l -[l > 4-Butanediylbis[iminomethylene"4, 1- 
phenylene(l-methyl-2,l-ethanediyl)iminomethylene33bis 



[3-chlorobenzenemethanol , tetrahydrochloride . 



OH 
i 



Me 



CHCH 2 NHCHCH 2 




.2HC1 



CH 2 NH(CH 2 )^— 



l. 



LR, R, R, R]-a, -a [1, 4-Butanediylbis[imihomethylene--4, 1- 
phenylene(l-met;hyl-2, 1-ethanediyl )iminomethylene3 3bis 
[3-chlorobenzenemethanbl, tetrahydrochloride was 
prepared in an analogous manner to the compound 
described in Example 15. ' 
[a] D 25 : -26. SO (DMSO). 

±R nnir (d^-DMSO), ppm 



l.l(6H,d); 1.7 (4H,br,s); 2.4-3.5 (14H,m); 4.05 (4H,s); 
5.05 (2H,br d); 6.3 (2H,br, s); 7.25-7.6 (16H,m); 
8.5-9.6 (8H,br). 



r 



V 
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Example 17 

T . ,...,1-.g'-[ ? *-»-v»nedivlbisMminomethylene-4 t l- 
— — 77T-Z:^ Y , . i-ethanedi y 1 ) iminomethy lenej,:} 
\l< .r.Uchiorcibr— "~thanol3 ■ tet.rahydrochloride. 



OH Me 
CHCH 2 NHCHCH 2 




.2HC1 



CHjNHtCHj)^— 



.7* 



CR R, R, R>a, o'-Clt 6-Hexanediylbistiminomethylene-4. 1- 

phenylene (i-methyl-2,l-ethanediyl)iminomethylenc33 

bisL3-chlorobenzenemethanol3. tetrahydrochloride was 

prepared in an analogous manner to the compound 

. » i« is r«lrv 25 i -27.4© (DMSO). 
described in Example 15. LcUd 1 

lH nmr (d fi -UMSO), ppm t 

1.15(6H,d); 1.25(4H,br s); 1.7(4H,br s)j 

2.6-3. 6<14rt,m); 4.1(4H,s); 5.2(2H.d); 6.4<2H,d>; 

7.25-7.65 (16H,m); 8. 75-10. 0(8H,br) . 
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Example 18 



[R, R, R, k]-q , g '-[i , 2-Ethanediylbis[4 , 1-phenylene 
( l-methyl-2 , 1-ethanediy 1 ) iminomethylene] 3 
pis[3-chlorobenzenemethanol3, dihydrochloride. 



OH 
i 



Me 

CHCH.NHCHCH. 




.HC1 



LR, R,R, R3-a, a '-il, 2-Ethanediylbis[4, 1-phenylene 
(l-methyl-2, 1-ethanediyl ) iminomethylene 3 3 
bisp-chlorobenzenemethanolL dihydrochloride, m.p. 
233-234°, was prepared in an analogous manner to the 
compound described in Example 15, except that 
tetrahydrofuran replaced dioxan as solvent. 



Ca3 D 25 : -31.9° (DMSO). 
*H nmr (d fi -DMS0), ppm 



1.05(6H,d); 2.6{2H,m); 2.75(4H,s); 3. 0-3. 5 (SH ,m ) , 
5.1(2H,m); 6.4(2H.d); 7. 05-7 . 25 (8H. m) ; 7. 25-7. 55(8H,m) ; 
8.8(2H,br s); 9.6(2H,br s). 



0233686 



Example 19 



r p - g ■ R . Rl-«, g r 1 . 6-HexanediYlbis[4 , 1-phenylene 

( l-metny 1-2 . 1-ethaned iyl ) iminomethy lene3 3 

b3 , n .^hinr Q bengenemethan Q n. dihydrochloride . 




.HCl 



(CH 2 ) 3 - 



L R,R,R,R3-a,a'-U.6-HexahediylbisC4,l- P henylene 

(l-methyl-2, 1-ethanediyl ) iminomethy lene 3 3 
bi6[3-chlorobenzenemethanol3, dihydrochloride was 
prepared in an analogous manner to the compound 
described in Example 15, except that tetrahydrof uran 
replaced dioxan as solvent. 

Ca3 D 25 : "27. 2° (DMSO). 

lH nmr (CDCIt), ppm 

1.3(10H,m); 1.55(4H,or s); 2.55(4H,t); 2.8(2H.m). 
3.2(4H,m); 3.45(4H,m); 5.45(2H.d); 6.0(2H,d); 
7.0-7. 5(16H,m); 9.1(2H,br s); 10.0(2H.br s). 
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LR,R/R,R]-g, g '-[1 , 5-Pentanediyl bis[oxy-4 , 1 -pheny l ene 
( 1-methy 1-2 , 1-ethanediy 1 ) iminomethy lene] ] 
bis[3-chlorobenzenemethanol3, dihydrochloride . 



OH Me 

4 i 

CHCH NHCHCH. 




.HC1 



0(CH o ) 



2'2 



(E20 



[R, R, R, R3-ct, a [1, 5-Pentanediyl bis[oxy-4, 1-phenylene 
( 1 -methyl -2,1 -ethaned iyl ) iminomethy 1 ene ] ] 
bis[3-chlorobenzenemethanol], dihydrochloride was 
prepared in an analogous manner to the compound 
described in Example 15. 

[a] D 25 : -29.1° (DMSO). 

1 H nmr (dfi-DMSO), ppm 



1.15(6H,d); 1.3-2. 0(6H,m); 1 . 7 ( 2H , br . d ) ; 3. 0-3 . 7 (8H,m ) ; 
4.0(6H,br,t); 5.2(2H,m); 6.4(2H,br d); 6.85(4H,d); 
7.15(4H # d); 7.35-7. 6 (8H,m); 8. 6-i 0. 0 (4H , br ) . 



Y 
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Lxample 21 

^^^^o^^ l o^,n P ,1 ylo X y-4,l-phen y iene 

(3 HnMivT-" i--»H»n.dlvl)imiiwm«thYl«n«33 
^J^^^-^hanol ] I dihydrochlorxde, , 



OH We 
i i 

CHCH-NHCHCH. 





.HC1 



0(CH 2 ) 2 - 



LR,H 4R ,K]~a,«-Cox yb isC2,l-e t hanediyloxy-4 f l-phenylene 
(l-methyl-2.1-ethanediyl)iminomethylene3] 
bis [3-chlorobenzenemethanol3, dihydrochloride, m.p. 
68 _ 9 o (dic hloromethane), was prepared in an analogous 
m anner to the compound described in Example i. 

lilD 25 '- "28.3° (EtOH). 

lH nmr (dft-P MSO + D,0), ppm ? 

1 25(6H,d); 2.65(2H,); 2.9-3.5(8H, complex); 

3 6<4H. complex); 4.1(4B. complex); 5.0<2H. complex); 

6.8(4H,d); 7.2(4ri,d); 7. 4(8H, complex) . 



Example 22 
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ethanediyl ) ] Jbis [benzene-l , 3-diol 3 , ^hydrochloride . 



A mixture of [R,R,R, R]-a, a'-[l, 6-Hexanediylbis 
[oxy-4-1 -phenyl ene ( 1 -methyl-2 , 1 -ethanediy 1 ) 
iminomethylene]]bis£3, 5-dibenzyloxybenzenemethanolD , 
dihydrochloride, (1.4g) and 10% Pd-C (o.3g) in methanol 
(20ml) was shaken under a hydrogen atmosphere at 
ambient pressure and temperature until hydrogen uptake 
had ceased. The catalyst was removed by filtration and 
the solvent evaporated to give LR,R,R,R]-5, 5 '-[1, 6- 
Hexanediylbis[oxy-4-l-phenylene (l-methyl-2, 1- 
ethanediyl ) imino ( 1 -nydroxy-2 , 1 -ethanediyl ) ] ]bis 
[benzene-l, 3-diol], dihydrochloride. 

1 H nmr (d6-DMS0), ppm 

1.03(6H,d); 1.4-1.55(4H,m); 1. 65-1. 80 (4H,m); 2.5-2.65 
(2H,m); 2. 85-3. 6(8H, m) ; 3.94(4H,t); 4.60(2H,dd); 
6.10(2H,bs, replaceable by D 2 0); 6.15-6.35 (bH,m); 
6.85<4H,d); 7.15(4H,d); 8.65(2H, broad, replaceable by 
D2O); 9.31 (6H, broad, replaceable by D2O). 



Me 




.HC1 
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Example 23 

, „ « . r . R-i-g. a ' H • 7-Heptanediyl hi Bj oxy-4 , 1-phenylene- 
7i- m ethvl-2,i-ethanedivH iiiiinomethylene1]Pi8C3-chloro- 

benaenemethanojjj dihydrochloride^ 



OH Me 
CHCH 2 NHCHCH 2 



CI 





.HC1 



0(CH 2 ) 3 ' 



CH, 



LR,R,R,R]-a,a'Cl,7-HeptanediylbisCoxy-4,l-phenylene- 
(l-methyl-2,l-ethanediyl)iminomethylene]DbisC3-chloro- 

benzenemethanol], dihydrochloride m.p. 184-7° was 
prepared using [R,R,R,R]-N,N'-[1, 7-heptanediylbisLoxy- 
4,l-phenylene(l-methyl-2,l-ethanediyl)33bis[3-chloro- 
a-hydroxybenzeneacetamide} (20. lg) in an analogous 
procedure to that described in Example 3. 

[u3 D 25 (MeOH) - -37.0 



1H nmr (UMSO-dft), ppm 



l.l(6H,d); 1.4(6H f m); 1.7(4rt,m); 2.6(2H,t), 
3.0-3.5(8H,m); 3.9(4H.t); 5.1-5. 2(2H, broad d); 6.3{2H, 
broad d, exch D 2 0); 6.8(4H,d); 7.1(4H,d); 
7.3-7. 5(8H.m); 8.7-9.5(2H, very broad, exch D 2 0); 
9.5-9.8 (2H, very broad, exch D 2 0). 
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[R,R, R, R3-N,N '-[1 , 2-ethanediylbisL"imino[2-o xo-2 , 1 - 
ethanediy 1 )oxy-4, 1-phenylene ( 1-methy 1-2 , 1-ethanediyl ) j 3 
DisL3-chloro-a-hydroxybenzeneacetamide3. 



OH 0 Me 
i ii | 
CH-C-NH-CH-CH. 





OCH 2 CONHCH 2 - 



•Ai ' 



A mixture of U-(R*. R*)]-methyl 2-£4-[2-L (2- (3- chloro- 
phenyl }-2-hydroxy-l-oxoethyl )amino]propy]phenoxy ]- 
acetate (1.95g) and [R-(R*,R*)3-N-[2-[4-[2- 
(aminoethylamino)-2-oxoethoxyphenyl]-l-methylethyl] 
-3-chloro-a-hydroxybenzeneacetainide, (2.1g) in methanol 
(20ml) was stirred at ambient temperature for 2 days. 
The solvent was evaporated and the residue 
chroma tog raphed on silica using chloroform/methanol 1 
(95:5) as eluent to give LR»R#R#R3-N,N '- 
Ll,2-ethanediylbis[iminoL2-oxo-2, 1-ethanediyl )oxy-4, 

1-phenylene (l-methyl-2, 1-ethanediyl) 3 ]bist3-chloro-a- 
hydroxybenzeneacetamide3 as a white solid (1.2g). 

X H nmr (CDCl^/CD^QD ) ppm 

l.l(6H,d); 2.7(4H,m); 3. 45 (4H, bs) ; 4.05(2H,m); 
4.4(4H,s); 4.9(2H,s); 6. 7-7. 5 (1 6H,m) . 
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Lxample X2 

LR _ (r * , r* ) ]-M- T2 [4 [2- (aminoethy lamino )-2- oxoethoxy 3 
phen yl]-l-methvletnyl3-3 -cnloro-a-hydroxybenzene- 

acetamide3* 



OH 0 Me 
i it I 
CH-C-NH-CH-CH 2 



Cl 




OCH 2 CONH(CH 2 ) 2 NH 2 



To a solution of [R-(R*,R*) 3 -methyl 2-C4-C2-C (2-(3- 
chlorophenyl )-2-hydroxy-l-oxoethyl )amino3pro P y3 
P henoxy3 acetate (3g, 7.6 ramol) in methanol (20ml) was 
added ethylene diamine (0.46g, 7.6 nunol). The 
solution was heated at reflux for 5 h and then allowed 
to cool to ambient temperature overnight. The solvent 
was evaporated and the residue chroma tographed on 
silica gel using chloroform/methanol/ammonia solution 
(90:9:1) as eluent to give [R-{R*,R*)3-N-L2[4[2- 
(aminoethylamino)-2-oxoethoxy3phenyl3-l-methylethyl3-*3- 

chloro-a-hydroxybenzeneacetamide3 as a white solid 
(2.3g), m.p. 126-130°. 

Iff hmr (CDClT/dA-DM30/ D ? 0) ppm 

l.l(3H,s); 2.5-3.0{4H.m); 3.35(2H.t); 4.05(lH.m); 
4.45(2H,s); 4.9(lH,s); 6. 8-7. 7 (8H,m) . 



r 
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Example X3 

[k-(R*,RM3-Methyl 2-[4-L2-[ (2- (3-chlorophenyl )-2 
-hydroxy-l-oxoethyl)amino]propyljphenoxy3cicetate. 

OH O Me 
I Q l 




OCH 2 C0 2 Me 

Dicyclohexylcarbodiimide (7.39g, 35,9 mmol) was added 
in portions to a stirred, ice cooled solution of 
(R)-3-chloromandelic acid (6.7g, 35.9 mmol), (R)-methyl 
2-L4-L (2-amino)propyljphenoxy]acetate (8g, 35.9 mmol) 
in dry dimethyl to rmamide (100ml). The mixture was 
allowed to warm to ambient temperature overnight. The 
dicyclohexylurea was removed by filtration and the 
filtrate evaporated to leave a brown oil. This was 
dissolved in ethyl acetate, washed successively with 
aqueous potassium carbonate solution, 2M HC1, aqueous 
potassium carbonate solution, water, dried (MgS04) ana 
evaporated to give [R-(R*,R*)]-methyl 2- [4- £2- 
L ( 2 - ( 3 -chloropheny 1 ) - 2-hydroxy-l -oxoethy 1 ) amino]- 
propyl]phenoxy]acetate as an oil (11. 5g). 

hi nmr (CDCI3) p pm 



l.l(3H,t); 3.(>5(2H,m); 3.85(3H,s); 4.1(lH,m); 
4.65(2H,s); 4,9(lti,s); 6.05(lH,bd), 6. 6-7. 0(4H,m) , 
7.2-7. 5(4H,m). 
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Example X4 

r g g ■ r . K VM , M ! - " - «-H«»»nediy.l hi g [ ox Y -4 , 1 -pheny lene 
V, — ti»vl-2 j j -^hanedivl ) 3 IbieC 3-chloro-«- 



hydroxybenzeneacetamide 3 ■ 



OH 0 Me 
I » l 
CH-C-NH-CH-CH. 




0(CH 2 ) 3 - 



To an ice cooled solution of [R-(R*.R*)3-4.4'-tl.6- 
hexanediylbis(oxy)]bisLa-methylbenzene ethanamxne] 
(1 9g), (R)-3-chloromandelic acid (l.fa5g) and 
X-hydroxybenzotriazole (1.33g) in dry dimethyl formamide 
(30ml), was added dicyclohexylcarbodiimide (2.03g), 
portionwise over 5 minutes. The mixture was stirred 
for 3 days at ambient temperature, filtered, and the 
solvent evaporated. The residue was partitioned 
between ethyl acetate and potassium carbonate 
solution. The organic extract was washed with 2M 
hydrochloric acid, saturated brine, dried over 
magnesium sulphate and evaporated to give 
LR.R.R.RD-N.M'-Cl^-hexanediylbisCoxy^.l-phenylene 

(l-methyl-2, 1-ethanediyl ) ]]bisL3-chloro-a- 
hydroxybenzeneacetamide] which crystallised from 
ethanol. m.p. 114-1170C. 
£a3 D 25 : -13. 8° (MeOH ) 



In nmr (dft-UMSO) ppm 

1.01(6H.d); i.47(4H,m); 1.72(4H.m); 2. 5-2. 71 (4H,m) ; 
3.91(6h.m); 4. 86 (2H, d-collapses to sinylet with 0 2 O); 
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6.1(2H,d, disappears withD 2 0); 6.7{4H,d); 7.1(4H,d); 
7.25-7.4(8H,m); 7.8(2H,d, disappears with D 2 0). 

Example X5 



[R- (R* , K* ) ] —4 , 4 1 — [ 1 , 6-Hexanediylbis ( oxy ) ]bisLa- 
methylbenzeneethanamine], dihydrochloride. 




.HC1 



0(CH 2 ) 



A solution of [R# R/R#R]-4 # 4 i -tl # 6-hexan^diylbis(oxy )J 
bis[N-(a-methylbenzyl) -a-roethylbenzeneethanamine], 
dihydrochloride (2.9g) in methanol (100ml) was treated 
with 10% Pd-C (lg) and the mixture hydrogenated at 50 
p.s.i with steam heating for 8 hours. The mixture was 
cooled to ambient temperature, filtered, and the ■* 
solvent evaporated to give [R-(R*,R*)J-4, 4 1 - 
(1 , 6-hexanediylbis(oxy )]bis£a-methylbenzene- 
ethanamine], dihydrochloride as a white solid. 

*H nrnr, d^-DMSO; ppm . 

l.i(6H,d), 1.25-1. 95 (8H,m), 2. 5-3. 6(6H,m) , 3.95(4H,m), 
6.9(4H,d), 7.25(4H,d), 7.85(6H, broad, disappears with 
D 2 0). 
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Example X6 

, p . K . R . Rl-4 . 4 ' - n . 6-HexanedivlblB (oxy ) ]bis 

rM-(a-methyl« n .r |1 ) n ^i^m— thanmlne], 

dihydrochloride. 




0(CH 2 ) 

r 2 

A mixture of L*-(R* ,R* > ]-4-C2-methyl-2-C (a-methyl- 
benzyl)amino]ethyl]phenol,hydrochloride (5.0g), 
1,6-dibromohexane (2.09g) and potassium carbonate (5g) 
i» dry dimethylformamide (50ml) was stirred and heated 
at 70°C for three days. The mixture was cooled to 
ambient temperature, filtered and evaporated to 
dryness. The residue was dissolved in dichloromethane 
and washed successively with aqueous sodium carbonate 
solution, water, saturated brine, dried (MgS0 4 ) and 
evaporated to leave an oil. The residual oil was 
chromotographed on silica using chloroform-methanol 
(99:1) as eluent and converted into the hydrochloride 
salt to afford CR. R,R,R3-4.4'-Cl, 6-hexanediylbis(oxy)3 
bis[N-(a-methylbenzyl)-o-methylbenzeneethanamine], 
dihydrochloride which crystallised from ethanol m.p. 

195-201°C. f 
U ] D 25 . +39.3° (C 0.94, MeOH) 

lH nmr, d ft -DMSO;ppm 

l.ll(6H,d), 1.43(4H,m), 1.65(6H,d). 1.65(4H.m), 
2.54(2H.m), 2.86(2ri,m), 3.32(2H,in). 3.9(4H,m). 
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4. b(2ri.m), 0.6(411,0), b. r J(4ii,u) , 7. J-7. 1?., (u.i, in) , 

7. 7-7. b(4h,m), 9.J7 anu 10. J uro.id ( fJ i t.rjpntMrs 

witn D2U) . 

Example X7 

[R- (R*,R* )]-[2-methyl-2-[ (q-methylbenzyl )amino]-> 
ethyljphenol, Hydrochloride. 



Me Me 




OH 



LR- (R* / R* ) ]-4-Benzyloxy-a-metnyl-N- ( a-methy lbenzy 1 )- 
benzeneethanainine, hydrochloride (20g) was dissolved in 
absolute ethanol (200ml) and treated with 10*> Pd-C 
(2g). The mixture was hydrogenated at ambient 
temperature and atmospheric pressure until hydrogen 
uptake had ceased. The mixture was filtered and 
evaporated in vacuo to give [R-(R*, R* ) ]~|_2-nietnyl-2- 
L(a-methyibenzyl)ainino]ethyl]phenol, hydrochloride as a 
crystalline solid which was recrystallised from ethyl 
acetate, rnp. 204-228°C. 

La] D 25 : +J5.70(C 0.7, Me OH ) 

nmr, d h -DMSO;ppm 
l.l(3H,d), 1. 65(311, d), 2. 3-3.45(3H,m) , 4.6(111,™), 
6.4-6. 9(4H,m), 7. 3-7. 9 (5H,m), 9.4(lH,s, disappears with 
D 2 0), 9.4 and 10.15 (2H, broad, disappears with D 2 0). 

V 



~2 

BAD ORIGIN* 1 - 
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Example Xb 

L R- (R* , R* ) 1-4-benzyloxv-N- (a-m ethylbenzyl )-a-methyl- 
hAn^.ftneethananiine, hydrochloride. 




.HC1 



0CH 2 Ph 



A mixture of (4-benzyloxyphenyl )-2-propanone (99g) and 
(R)-a-methylbenzylamine (50g) in benzene (400ral) was 
heated at reflux for 16 hours with removal of water by 
a Dean and Stark trap. The solution was cooled to 
ambient temperature and evaporated to dryness to leave 
a viscous oil. The oil was dissolved in ethanol 
(800ml) and divided into two equal portions. Each 
portion was treated with Raney Nickel (20ml) and 
subjected to hydrogenation at 60 p.s.i. and .undent 
temperature until reduction was complete. The batches 
were filtered, concentrated slightly in vacuo, treatea 
with ethanolic hydrogen chloride solution until the 
solutions were acidic, and then, evaporated to dryness 
to give LR-(K*,R*)]-4-benzyloxy-N- ( a-methylbenzyl )- 
o-methylbenzeneethanamine, hydrochloride which 
crystallised from ethyl acetate, mp. 154-158°C. 

[u j D 25 : + 37.90 ( MeOH ) 

j-H nmr, dfi-DMSO; ppm « 

l.l(3H.d), 1.65(3H.d). 2.5-3.6(3H,m), 4.55(lH.m), 
5.0(2H,s). 6.90(4H,s), 7 . 2-7. 95 (10H, rn) , 9.5 and 
10.3(2H, broad, disappears with D 2 0). 



Example X9 
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0233686 



A * 1 '-Oxybisl ** - (2-nitro-l-p r open yi )benai?nB j 



CH=C(Me)N0 2 




4,4 1 -Oxybis-[benzaldehyde] (23g) and 4-butanamine 
(40ml) in toluene (300ml) were heated under reflux for 
2h using a Dean and Stark apparatus. The mixture was 
cooled, evaporated and the residue was dissolved in a 
mixture of acetic acid (150ml) arid nitroethane 
(26,6ml). After Ih at 100° the mixture was poured into 
water (400ml) filtered, washed with water and 
diethylether to yield 1, 1 '-0xybis£4-(2-nitro-l- 
propenyl )berizene] as a yellow solid. 

lH-nmr (CDCI3), ppm. 

2.38(6H,s); 7.20(4H,d); 7.72(4H,d); 8.14(2H f s). 
Example X10 

It 1 '-[0xybis(4, l-phenylene)]bis[2-propanone] 

Me 
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To a suspension of 1 , 1 ■-Oxybis-L4-(2-iiitYo-l- 1 ;io l .t:.y I )- 
benzene] (19g) and iron powder (32g) in hh.'UiuiioI (bOmJ ) 
and water (25ml) under retlux was added, dropwise 
acetic acid (160ml). After 3h the mixture was cooled, 
the methanol evaporated and the aqueous residue was 
made acidic by the addition of hydrochloric acid and 
then extracted witn dichloromethane. The organic layer 
was separated, dried and evaporated to yield 
1. 1 '-LoxyDis(4, 1- phenylene) ]bisL2-propanone]. 



*H nmr (CDCl^), ppm. 

2.20(6H,s); 3.69(4H,s); 6.98(4H,d), 7.22(4H,d). 



Example XI 1 

LR- (R * . R* ) 3-4 , 4 ' -Oxybis[a-methyl-N- ( g-methylbenzyl ) 
benzeneethanamine, dihydrochloride 




1, l , -LOxyois(4,l-phenylene)3bisL2-propanonej (10 3 ) ana 
(U)-a-methylbenzylamine (8.5g) in toluene was heated 
under reflux for 3h using a Dean and Stark apparatus. 
The solution was cooled and evaporated to give a yellow 
oil which was dissolved in methanol (100ml) and 
hydrogenated at NTP in the presence of platinum oxide. 
After 18h the solution was filtered through 
diatomaceous earth and the solvent removed under 
vacuum. The crude product was treated witn ethereal 
hydrogen chloride from which [R- (R*, R* ) 3-4, 4/- 
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Oxybis[a-methyL-N-(a-methylbenzyl )benzeneethanamine # 
dihydrochloride was obtained after crystallisation from 
ethanol-ethyl acetate. 

*H nmr (dfi-DMSO), ppm. 

1.12(6H,d); 1.65(6d,d); 2. 7-3. 5 (6H,m) ; 4.6(2H,m, 
collapses to a quartet with O2O); 6.87(4H,d); 
7.05(4H,d); 7.4-7. 6(6H,m); 7. 7-7. 9<4H,m) ; 
9.4-9.7(2H,bs); 10.1-10. 5 (2H,bs) . 

Example X12 



[R- (R* , R* ) ]-4, 4 ; -Oxybis[ a-methy lbenzeneethanamine] 




CR- (R*, R* ) 3-4, 4 ' -Oxybis [a-methy ( a-methylbenzyl )- 
benzeneethanamine, dihydrochloride (5.5g) in methanol 
(200ml) containing 10% palladium on charcoal (0.5g) was 
hydrogenated at 100° under 50 p.s.i. pressure. 

After 24h the mixture was filtered through diatomaceous 
earth and the solvent removed under vacuum. The crude 
product was partitioned between aqueous 10% sodium 
hydroxide and dichlororaethane, the organic layer was 
separated, dried and evaporated to yield [R-(R*,R*)]-4, 
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4 l -Oxybis[a-methylbenzeneethanamine] as a colourless 
oil . 

1H nmr (CDCI3), ppm. 

l.l6(6H,d); 2.7-3. 6(6H,m); 7.02(4H,d); 7.33(4H,d). 
8. 2-8. 5(4ri,bs, exchanges with D 2 0). 

Example X13 

[R, K# R, R]-N/N '-[4,4 ' -Qxybis [4 ^-phenylene ( l-methyl-2 , 1- 
ethanediyl)] Jbis[3-chloro-a-hydroxybenzeneacetamide]. 




^ ) 2 

LR, R, R, R]-N, N '-[4, 4 '-0xybis[4, l-pnenylene(l-methyl-2, 1- 
ethanediyl)]]bis[3-chloro-a-hydroxybenzeneacetamide] 
was prepared, after chromatography over silica gel 
(methanol/dichloromethane), from (R)-3-chloromandelic 
acid (2.1g) and LR-(R** ) 3~ 4 < 4 '-oxybis- 
(a-methylbenzeneethanamine3 U*&g) by an analogous 
procedure to that described in Example X3. 

nmr (CDC 1 3), ppm. 

1.15<6H,d); 2.72(4H,d); 4.0 (2H,m); 4.50(2H,d, 
exchanges with D 2 0); 4.91 (2H,d); 6.28(2H,d, exchanges 
with D 2 0); 6. 8-7 . 2 (8H, m) ; 7. 3-7 . 5 (8H, m) . 



4 
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Example X14 

1 , 1 '-LCarbonyldi-4 , l-phenylene]bisL2-propanone3 



Me 




To magnesium metal (0.95g) was added dropwise a 
solution of (4-bro;nophenyl)-2-propanone, ethylene ketal 
(lOg) in dry tetrahydrof uran (75ml). After all the 
magnesium had reacted the mixture was cooled to 5°C and 
a solution of (4-cyanophenyl)~2-propanone, ethylene 
ketal (7.9g) in dry tetrahydrof uran (25ml) was added 
dropwise. After stirring under reflux for 16h the 
mixture was cooled and poured into 15% aqueous 
hydrochloric acid. After 20h the organic solvent was 
removed under vacuum and the resultant aqueous layer 
extracted with dichloromethane. The organic phase was 
separated, dried and evaporated to yield an oil which 
was chroma tog raphe d on silica gel. Elution with 
hexane-ethyl acetate gave 1, 1 '-[Carbonyldi-4, 
l-phenylene]bisL2-propanone] as a yellow oil, which 
crystallised on standing. 

i'rt nmr (CDCI3), ppm. 



2.20(6H,s); 3.80(4H,s); 7. 31 (4H, d ) ; . 7. 79 (4H , d ) . 
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Example X15 

_ (r*, r» ) ]-Di-[4- (2- (N-q-methylbenzyl )aminopropyl )- 



LK 



phenyl 3 metha none, dihydrochloride. 




IR- (R* , R* ) 3-Di-[4- (2- (N-ct-methylbenzyl )aminopropyl )- 
phenyl Dmethanone. dihydrochloride was prepared, after 
chromatography over silica gel (dichloromethane- 
methanol), from 1,1 '-Lcarbonyldi-4,l-phenylene]bis 
L2- P ropanone] (7.2g) and (K )-a-methylbenzyl amine (5.9g) 
by an analogous procedure to that described in Example 
Xll. 



lH nmr (Dfi-DMSO), ppm. 

1.15(6H,d); 1.69(6H,d); 2. 6-3. 6(6H,m); 4.5-4.8(2H,m 
collapses to a q with D 2 0); 7. 1-8. 0 (18H,m ) ; 
9. 5-9.8(2H,bs, exchanges with D2O); 10.0-10. 5(2H,bs, 
exchanges with D2O). 
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Example XI 6 

[R- (R» , R* ) 3-4 , 4 1 -Methylenebis [g-methylbenzene 
ethanamine] 




[R-(R*,R* )]-4, 4'-Methylenebis[a-methylbenzene 
ethanamine] was prepared from [R-(R*,R*)]-Di-[4-(2- 
(N-a-methylbenzyl )aminopropyl )phenyl] methanone, 
dihydrochloride (5.2g) by an analogous procedure to 
that described in Example X12. 

lH nmr (dfi-DMSO), ppm. dihydrochloride, 

1.12(6H,d); 2.3-3.5(6H,bm); 3.87(2H,bs); 7. 0-7. 5 (8H,m) , 
8.1-8. 6 (6H,bs f exchange with D2O). 

Example X17 

LR,R,R#R]-N,N * -[Methylenebis [4, l-phenylene( 1-methyl- 
2,l-ethanediyl]]bis[3-chloro-g-hydroxybenzeneacetamide] 

( \ 
OH 0 Me 
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LK. k, K, R]-N»N '-LMethylenebis[4, l-phenylene( 1-methyl- 
2, i-etnanediyl]]bis[3-chloro-a-hydroxybenzeneacetamide] 

was prepared after chromatography over silica gel 
(methanol/dichloromethane), from (R)-3-chloromandelic 
acid (3.17g) and U-(R*,R* )]-4, 4 '-Methyleneois 
|>-methylbenzeneethanamine] (2.4g) by an analogous 
procedure to that described in example X3. 

J-H nmr (CDCi^),ppm. 

1.12(6H,d); 2.64(4H,d); 3.86(2H,s); 4. 0-4. 3 (2H,m) ; 
4.4i(2H,d, exchanges with D 2 0); 4.77(2H,s); 5.85(2H,d, 
exchanges slowly with D 2 0); 6.8-7.5 (16H,m). 

Example XI 8 

4,4 '-Thiobis-Lbenzaldehyde] 



To a solution of 4-f luorobenzaldehyde (50g) in 
dimethyl sulphoxide (150ml) was added, portionwise with 
stirring, sodium sulphide nonahydrate (41g). After 5h 
at 100° the mixture was cooled and poured into water 
(400ml). After filtration 4, 4 ' -Thiobis-[benzaldehyde] 
was obtained as a pink solid. 

*a nmr (CDClj), ppm. 




S 



(EX18) 



7.45(4H,d); 7.87(4H,d), 10.03(2H,s). 



v 
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Example X19 

i .1 '-ThiobisL4-(2-nitro-l-propenyl )benzene] 



CH=C(Me)N0 




1, l'-Thiobis[4-(2-nitro-l-propenyl)benzene] was 
prepared from 4,4 , -thiobis-[benzaldehyde] (26g) by an 
logous procedure to that described in Example X9. 



ana 



Iji nmr (CDCl-*-a ft -DMSO ) , ppro. 

2.43(6H,s); 7.46(4H,d); 7.64(4H,d); 8.06(2H,s). 
Example X20 

1 , 1 ' -C (Thiobis (4, 1-pheny lene ) 3bis L 2-propanone] . 




l J l'-[(Thiobis(4 < l-phenylene)]bis[2-propanone] was 
prepared from 1, 1 , -Thiobis[4-(2-nitro-l-propenyl )- 
benzene] (32g) by an analogous procedure to that 
described in Example X10. 



- <*o - 

l H nmr (CDCl^), ppm. 
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2.14(6H,s); 3.66(4H,s); 7.10(4H,d); 7.35(4h,d). 
Example X21 

1 , 1 1 - [Sulphonylbis (4 , 1-phenylene ) Jbis [2-propanone 



Me 




To a solution of 1, 1 '-[Thiobis (4, 1-phenylene ) Jbis 
L2-propanone3 (25g) in dichloromethane (250ml) was 
added, portionwise with stirring, 3-chloro perbenzoic 
acid (28g), keeping the temperature of the reaction 
mixture below 10° • After stirring at room temperature 
for i.5h the mixture was filtered and the filtrate was 
washed sequentially with 10% aqueous sodium 
metabisulphite solution and 10% aqueous sodium 
carbonate. After drying and evaporation the crude 
product was chromatographed on silica gel. Elution 
with acetone-hexane gave 1, 1 '-[Sulphonylbis 
(4, 1-phenylene) ]bis [2-propanone as a white solid. 

J-H nmr (CPCl^), ppm 



2.18(6H,s); 3.78(4H,s); 7.33(4H,d); 7.9.1(4H,d). 
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Example X22 

[R- (R* , R* ) ]-4 , 4 ' -Sulphonylbis Ca-methyl-N- (a-methyl 
benzyl )benzeneethanamine. dihydrochloride. 




[R- (R* ,R* )]-4, 4' -Sulphonylbis£a-methyl-N- (u-methyl- 
benzyl )benzeneethanamine, dihydrochloride was prepared, 
after chromatography on silica gel (dichloromethane- 
methanol), from 1, 1 '-Csulphonylbis (4, 1-phenylene) ]bis 
[2-propanone] (14g) and (R)-a-methylbenzylamine (10. 2g) 
by an analogous procedure to that described in Example 
Xll. 

1H nmr (dfi-DMSO), ppm. 

l.ll(6H,d); 1.62(6h,d); 2. 7-3. 6(6H,m) ; 4. 3-4. 7(2H, bra,* 
collapses to q with D 2 0); 7.30(4H,d); 7.4-7. 6(6H,m); 
7.6-7.8(4H,m); 7.88(4H,d>; 9. 4-9. 8(2H,bs, exchanges 
with D 2 0); 10.2-10.5 (2H,bs, exchanges with D 2 0). 
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Example X23 

[R - (R* $ R* ) 3~4 , 4 ' -Sulphonylbis [g-methylbenzene , 
ethanamine ] 

r Me \ 




[R-(R* ,R* ) 3-4/ 4 '-SulphonylbisCa-methylbenzene 
ethanamine] was prepared from [R- (R*, R* ) 3-4, 4 
Sulphonylbis [a-methyl-N- (a-methylbenzyl ) 
benzeneethanamine]dihydrochloride (18g) by an analogous 
procedure to that described in Example X12. 

1 H nmr (dft-DMSO), ppm (dihydrochloride ) 

1.15(6H,d); 2.7-3.5(6H,m); 7.55(4H,d); 7.94(4H,d); 
8.2-8. 7(6H,bs exchanges with D 2 0). 

Example X24 

[R,R, R,R3-N,N '-[Sulphonylbis [4, 1 -phenylene ( 1-methyl 
-2 , 1-ethanediyl ) 3 3bis [3-chloro-a-hydroxybenzene 
acetamide 
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[R,R,R,R]-N,N , -[Sulphonylbis[4,l -phenylene (l-methyl-2, 
l-ethanediyl)]]bis[3-chloro-a-hydroxybenzene acetaraide 
was prepared, after chromatography on silica gel 
(dichloromethane-methanol), from [R-(R*, R* ) J-4, 4 
Sulphonylbis[a-methylbenzeneethanamine] (5 . 5g ) and 
(R)-3-chloromandelic acid (6.17g) by an analogous 
procedure to that described in Example X4. 

ihi nmr (CDCI3J, ppm 

l.ll(6H,d); 2.65(4H,d); 3. 9-4. 3 (4H,m, 2H exchanges with 
D2O); 4.76{2H,d); 6.65(2H,d, exchanges slowly with 
D 2 0); 7-0-7. 5(l2H,m); 7,77(4H,d). 



Example X25 




To magnesium metal (1.58g) was added a solution of 
(4-bromophenyl)-2-propanone ethylene ketal (17.0g) 
in dry tetrahydrofuran (60 ml) dropwise with stirring. 
After all the magnesium had reacted the mixture was 
transferred to a dropping funnel and added with 
stirring to a solution of diethyl oxalate (4.8g) in 
dry tetrahydrofuran (60ml) under reflux. After 13 
hours the mixture was cooled and added to methanol 
(50ml) and 6N hydrochloric acid (50ml) and stirred for 
12 hours. The organic solvents were removed under 
vacuum and the residue extracted with dichloromethane . 
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The organic phase was separated, dried and evaporated 
to yield the crude product which was chroma tog raphed on 
silica gel. Elution with ethyl aceta te-hexane gave 
ethyl di[4- (2-oxopropyl )phenyl]-a-hydro;:yacetate as an 
oil which crystallised on standing. 

J-H nmr (CDCI3), ppm 
♦ 

1.21(3H,t); 2.12(6H,s); 3.65(4H,s); 4.30(2H,q); 
4.36(lH,s, exchanges with D 2 0); 7.17(4H,d); 
7.41 (4H,d). 



Example X26 



[R-(R*,R* )]-Ethyl di£4-[L2- (a-methylbenzyl )aminoj 
propyl3phenyl] -g-hydroxyacetate 




CC0 2 Et 



[R-(R*,R*)>Ethyl di[4-[[2-(a-methylben2yl)amino3 
propyl Jphenyl]-a-hydroxyacetate was prepared from ethyl 
di[4-(2-oxopropyl )phenyl]-a-hydroxyacetate (3.0g) in an 
analogous manner to the compound described in Example 
Xll. 



l H nmr (CDCI3), ppm 

1.12(6H,d); i.20(3H,t); 1.68(6H,d); 2.6-3.5(7H,m 1H 
exchanges with D 2 0); 4.17(2H,q); 4.4-4,7(2H,m collaspes 
to q with D 2 0); 6.98(4H,d); 7.23(4H,d); 7. 4-7. £ (6H , m ) ; 
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7.6-7.9(4H,m); 8.5-8.8(211, Ds, exchanges with D 2 u). 
9.4-9.7(2H, bs, exchanges with D2O). 

Example X27 

( b-(R*,R* )]-P .t-h yl d j[4-(2 -'""^°pfopvl>P hen y i:i 
-^-h yriroxvacetate 




C(0H)C0 2 Et 



LR-(R* R*)3-Ethyl di[4- (2-aminopropyl3phenyl3 
-a-hyd'roxyacetate was prepared from [R-( R *,RM3-eth y l 
diC4-[t2-(o-«nethylbenzyl)amino3propyl3phenyl] 
-a-hydroxyacetate. dihydrochloride (4.2g) in an 
analogous manner to that described in Example XI 2. 

lH nmr (d^DM SOK DP m( dihydrochloride) 

1.13(6H,d): 1.20(3H,t): 2.6-3. 5 (7H.m, 1H exchanges with 
D 2 0): 4.18(2h,q); 7.1-7.6(8B.-). 8.2-8.6(6H. bs. 
exchanges with D2O). 
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Example X2b 



LR, R, R/ R]-Ethyl di [4-L2- [ L2- ( 3-chloropftenyl )-2-hydroxy- 
1 -p xoethyl] amino]propyl )phenvl]-a-hydroxyacetate 



lR, R, R/ R]~£thyl di[4-[2-t [2-(3-chlorophenyl )-2-hydroxy- 
l-oxoethyl] amino3propyl)phenyl]-a-hydroxyacetate 
was prepared from lR-(R*/R* )]-ethyl 

diL (4-(2-aminopropyl)phenyl]-a-hydroxyacetate (1. ig J 
and (R)-3-chlororaandelic acid (l.lg) by an analogous 
procedure to that described in Example X4. 

J-ri nmr (CDCI3), ppm 

1.12(6H,d); 1.20(3H,t); 2.77(4H,d); 4.34(2H,q) ; 
4.1-4.7(5ri,m); 3H exchanges with D 2 0); 4.89(2H,d); 
6.65(2H, d slowly exchanges with 0 2 0); 7. 0-7 . 6 (16H, m ) . 




OH 0 Me 
I H I 
CH-C-NH-CH-CH 
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Example X29 



FH. R. R. R3-4 . 4 ' CI . B-Octanedivlbis (o xy > IbisO-methyl- 
h-Ca-metny lbenT-yn^ngane ethanamine]. dihydrochlorldg 



NH Ph 




.HCl 



0(CH 2 ) ; 

A mixture oE LK-(R*. R* )]-4-[2-methyl-2- 
l(a-.methylbenzyl) aroino]ethyl]phenol, hydrochloride 
(5.0g); 1,8-dibromooctane (2.35g) and potassium 
tert-butoxide (3.9g) in dry dimethyl forroamide (60ml) 
was stirred and heated at 80°C for 48 hours. The 
mixture was coled, filtered and evaporated to dryness. 
The residue was chroma tog raphed on silica gel. tlution 
with chloroform-methanol (98; 2) gave a colourless oil 
which was converted into the hydrochloride salt to 
atford tR,R,R.R]-4,4'[l,8-Octanediylbis(oxy)]bis 
[a-methyl- N-(a-methylbenzyl)benzene ethanamine], 
dihydrochioride m.p. 187-191°C. 



*H nmr (d^-DHSO); ppm 

1.07(6H,d); l.34(8H,m); 
2.89(2H,m); 3.25(2H,m); 
6.8i(4H,d); 6.92(4H,d); 
9.15 and 9. 70 (4H, broad, 



1.60(6H,d); 1.65(4H,m); 
3.89(4H,m); 4. 59 (2H,m) ; 
7.44(6H,m); 7.66(4H,m); 
disappears with D2O). 



» 



4 ; 



- 9S - 
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Example X30 



Ir- (R*, R* ) ]-4 , 4 '-[1 , 8-Qctanediylbis (oxy ) ]bis La- 
methy lbenzeneethanamine] , dihydrochloride. 




.HC1 



0(CH 2 ) — 



[k-(R*, k* ) J-4, 4'-U# 6-Octanediylois(oxy )]bisLot- 
methylbenzeneethanamine] , dihydrochloride. 
was prepared from lR, R, R, R, ]-4 # 4*-Li # 8-octanediylois 
(oxy ) 3bis LN- ( a-methylbenzyl )-ot-methylbenzene 
ethanamine], dihydrochloride (2.35g) by an analogous 
procedure to that described in Example X5. 

*H NMR, dfi-UMSO; ppm. 

1.1 (6H, d); 1.25-1.95 (12H, m); 2.60-3.60 (6H, m); 
3.92 (4H, ra); 6.85 (4H, d); 7.20 (4H. d); 8.10 (6ii, 
broad, disappears with D 2 0). 



Example X31 



- <?9 - 
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ru.K.R.H, ]-N . N '-[1 , 8-Octanediyl ] bistoxy-4, i-phenylene 
( l-methyl-2 . 1-ethanedlv 1 ) 3 3bisC 3-chloro-a-hydroxy- 
benzeneacetamide 3 . 



OH O Me 

I It ' 
CH-C-NH-CH-CH 2 





0(CH 2 ) 4 - 



J 2 



U, R# R, R, 3-N,N '-E1. 8-OctanediyUois[oxy-4, 1-phenyiene 
(l-methyl-2,l-ethanediyl)33bisC3-chloro-a- 
hydroxybenzeneacetamide] was prepared by an analogous 
procedure to that described in Example X4. 

*H NMR, dfi-UMSO; ppm . 

1.02 (6H, d); 1.49 (8H, m); 1.75 (4H, m); 2.52-2.73 
(4H. m); 3.93 (6H, mb 4.88 (2H. d, collapses to 
singlet with D 2 0); 6.13 (2H, d. disappears with 0 2 O), 
6.72 (4H, d); 7.13 (4H, d); 7.26-7.42 (8H. m); 7.81 
(2d, d, disappears with D2O). 



Kxarnple X32 



- /Oo- 
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[R,R,R,R, ]-N ET-[l/4-ButanediylDis(;oxy-4, 1-phenylene 
( 1-methy 1-2, 1-ethanediyl ) ] ]bis[ 3-chloro-q- 



LR, R, R, R, D-N * W '-[1 , 4-Butanediylbis£oxy-4, 1-pheny lene 
(l-xnethyl-2, 1-ethanediyl )]]bis [3-chloro-u- 
hydroxybenzeneacetaraide] was prepared using LR-(R*# 
R*)]-4,4'-£l, 4-butanediyl-bis(oxy)]bis[a-methyl 
benzeneethanamine] (0.8g) and (R )— 3— chloromandel ic acid 
(0.83g) by an analogous method to that described in 
Example X4. 



hydroxyben2eneacetamide] . 
J * _ 




0H # 0 Me 
i l* i 
CH-C-NH-CH-CH 



OCI^CH^— 



l H NMR , (CDC1 3 ) ; ppm . 



1.0 (6H, d); 1.4-2.1 (6H, m); 2.4-2.9 (4H, m); 3.7-4.4 
(6H, m); 4.8 (2H, s); 4.9-5.4 (2H, broad, s); 6.5-7.6 
(16H, m). 



. tot - 0233680 

Example X33 

[K- (R«, R» ) >4 , 4 '-[1 ,4-Butaned iylDis (oxy Hbia 
L a-methy 1 oe nze nee t ha naming 3 . 



He 




OCH 2 CH 2 — - 



A solution of CK,R,R,R,3-4.4'-[1.4-butanediylbis 
(oxy ) ]bis[N- (a-methy lbenzyl )-a-methylbenzeneethanamine 
(4.Lg) in methanol (50ml) was acidified (pH 3-4) with 
metnanolic hydrogen chloride solution and hydrogenated 
at 100 psi and 80°C over 10% Pd-C (lg) for 8 h. The 
mixture was cooled to ambient temperature, filtered and 
the solvent evaporated. The residual oil was 
suspended in chloroform, treated with excess 
triethylamine and purified by column chromatography on 
silica. Elution with chloroform: methanol t ammonia 
(94:5:1) gave [R-(R*. R*)]-4,4'-Cl,4-butanediylbis» 
(oxy )]bisLa-methylbenzene ethanamine] as an oil. 

!h nmr (CDCl.i), ppm. 

1.1 (6H, d); 1.9 (4H. m); 2.2-3.2 (6H, m); 3.2 (4H, s)s 
3.7-4.4 (4tt, m); 6.6-7.4 (8H, m). 



0233686 



Lxample X34 



t,R f RrR»R ]-4 , 4 [1 , 4-Butanediylbis (oxy ) Jbis-N- 
( g-methy lbenzyl ) [g-methy Ibenzeneethanamine 




OCH 2 CH 2 - 



(EX34 



J 2 



A mixture of LR-(R*#R* )-4-L2-methyi-2-L (a-methylbenzy I ) 
amino Jetnyljphenol, hydrochloride (5.0g ), 1,4-dibromo- 
butane (l;85g), potassium t-butoxide (3.9g) and 
18-crown-6 (O.Lg) in dry dimethyl formamide (50ml) under 
a nitrogen atmosphere, was stirred and heated to 30° 
for 3 days. The mixture was cooled to ambient 
temperature, filtered and evaporated to dryness in 
vacuo . The residue was dissolved in dichloromethane 
and washed successively with aqueous sodium bicarbonate 
solution, water and saturated brine, dried {M9SO4) , 
fiLtered and evaporated to dryness. The residual oil 
was chroma tog raphed on silica. Elution with chloroform 
methanol (99:1) gave [R,R, R,R]-4, 4*-£l # 4-Butanediylbis- 
(oxy ) Jbi s 7N- ( a-methylbenzyl ) [g-methylbenzeneethanamine 
as dn oil. 



*H nmr (CDCl^),ppm. 

0.9(6H,d); 1.3(6H,d); 1.4(2H,m); 1.9(4H,m); 
2.4-3.1 (6H,m); 3. 7-4. 3 (6H,m); 6. 7-7. 2 (8ri,m); 
7.2-7.7(10H / m). 



0233686 
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Example X35 

lR. R , R, R]-N , a ' - LI , 3-Propanediylbis Loxy-4 , 1-phenylene- 
( l-methy 1-2, 1 -etna nediyl ) 3 3bis[ 3-chloro -a-hydroxy- 
benzeneacetamice]. 




[R, R,K,R]-N,a '-£1. 3-Propanediylbis[oxy-4, 1-phenylene- 
(i-methyl-2,l-ethanediyl)33bis[3-chloro-a-hydroxy- 

benzeneacetamide3 was prepared using CR-(K*.K* )3-4, 4 
[1, 3-propanediylbis(oxy)3bis[a-metnylbenzeneethanaminej 
(1.8g) and (R)-3-cnloromandelic acid (1.6g) by an 
analogous procedure to that described in example X4. 

^•H nmr (CDCl-^) ppm. 

1.1 (6H,d); 1.2-2.4 (6H,m); 2.5-3.0 (3H,m); 
3.7-4.3 (5H,m); 4.7-4.9 (2H,m); 4.9-5.3 (2H,m); 
b.5-7.5 (16H,m). 



Lxample X36 



0233686 



[_K- (R*,R* )3~4, 4-'-U > 3-Propanediylbis (oxy )]pisLc\-methyi- 
penzeneethanamine] 




lR- (R*, R* ) ]-4, 4 , -[l, 3-Propanediylbis (oxy } ]bis[a-methyl- 
benzeneethanaminej was prepared using lR, R, R, Rj-4 # 4 ■- 
[ 1 , 3 -propaned tylbi s (oxy ) ]bis [N- ( a-methy Ibenzyl ) - 
a-methylbenzeneethanamine J (3.39), in an analogous 
procedure to tnat described in Example X33. 

*H nmr (MeOH d4 ) ppm. 

1.2(6H,d); 1.6-2.3 (4H,m); 2. 5-3. 4 (4H,m); 4.1(4H,t); 
6.8-7.4(SH,m). 



v 
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Example X37 

LK , R ,R, R]-4,4 3-Propanediylbi s (oxy ) jbis La-methyl-a 

( g-methylbenzy 1 )benzeneethanamine] . 



LR # R,RrR]-4,4 , -Ll#3-Propanediylbis(oxy)]bisLa-methyl-N- 
(a-methylbenzyl)benzeneethanamine] was prepared using 
[R- (R* , R* ) ]-4- [2-raethyl-2-[ ( a-raethylbenzy 1 )amino3- 
ethyl]phenol, hydrochloride (5.0g) and 
1, 3-dichloropropane (l.Og) in an analogous procedure to 
that described in Example X34. 

l rt nmr CDCI3 ppm. 

0.9(6H,d); 1.3(6H,d); 1. 7-3.0(lGrt, m); 3. 6-4. 3 (6H, m) ; 
6.6-7. 6 (1GH, m) . 





0233686 
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Example X38 

CR,RrR,R]-4,4 '-ClfS-NonanedivlbisCoxyjJbisLa-methyl-M- 
( g-methylbenzyl )benzeneethananamine] » 




[R # R, R, R}-4, 4 '-[1, 9-Nonanediylbis (oxy ) ]bis[a-methyl-N- 
(a-methylbenzyl)benzeneethananamine] was prepared using 
1, 9-dibromononane (1.62g) in an analogous manner to 
that described in Example X6. 

hi nmr (CDCIt ) ppm. 



0.95 (6H,d); 1. 1-2. 1 (22H,m) ; 2. 3-3. 1 (bH.m) ; 
3.7-4.3(6H,ro); 6. 7-7. 2 (8H,m); 7.3(10H,s) 



0233686 
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Example X39 



r R - (R* > R* ) ]-4 , 4 ' - CI , 9-Nonanediylbis (oxy ) JbisCa-methyl- 
benzeneethanamine] 




0(CH 2 >4 CB 2 

. 2 



LR- (R* , R* ) J-4» 4 CI » 9-Nonanediylbis (oxy ) JbisLa-metnyl- 
benzeneethanamine] was prepared in an analogous manner 
to that described in Example X5. 

Example X40 

[R, R, R, R]-N, N [1 , 9-Nonanediylbis (oxy )-4 , 1-phenylene- 
(l-methyl-2 , l-ethanediyl]3bisL3-chl oro-a-hyoroxy- 
benzeneacetamidej . > ^ 



[R,R,R,R]-N.N "-[l, 9-Nonanediylbis (oxy )-4,l-phenylene- 
(l-methyl-2-, 1-ethanediyl ) ]bis[3-chloro-u-hydroxy- 
benzeneacetamide] was prepared in an analogous manner 
to that described in Example X4. 




0(CH 2 ) 4 -"CH 2 
/ 2 



- ioS - 

1 H runr (CDCI3 ) ppm. 
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l.l(6H.d); l.l-2.1(14H,m); 2. 5-2 . 8 (4H,m ) .- 
3.7-4.2(6H,m); 4. 2-4. 6 (2H, broad ) ; 4.8(2H.s); 
6.3(2H,bd); 6. 7-7. 1 (8H,ra) ; 7. 2-7. 6 (8H, m) . 

Example X41 # 

LR- (R*, R* ) 3-3-Chloro-a-hydroxy-N-[2- (4-hydroxyphenyl ) 
-l-methylethyl]benzeneacetamide« 



To a mixture of (R )-4-(2-aminopropyl3phenol (2.3g), 
(R)-3-chloromandelic acid (2.9g) and 1-hydroxybenzo- 
triazole (2.07g) in dry dimethyl formamide (40ml), was 
added dicyclohexylcarbodiimide (3.2g). The mixture was 
stirred for 16h at ambient temperature, filtered, and 
the solvent evaporated. The residue was dissolved in 
ethyl acetate, washed successively with sodium 
bicarbonate solution, 2M hydrochloric acid, brine, and 
dried (MgSC^). Evaporation of the solvent gave LR-(R*, 
R* ) ]-3-chloro-a-hydroxy-N- [2- (4-hydroxyphenyl )-l-methyl 
etnyl] benzeneacetamide 

1 d nmr, (CDCI3 and CD3OD), ppm. 




0 



1.15 (3H, d), 2.65 (2H, d), 3.9-4.4 (lri, m), 4.9 (1H /S ) 
6.7-7.5 (8H, m). 



0233686 
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Example X42 

(R)-4- (2-Aminopropvl )phenol, hydrochloride 



Me 




IEX42' 



OH 



To a solution of [R-(R*, R*)]-4-[2- 
(a-methylbenzylamino)propyl]phenol, hydrochloride 
(11. 5g) in ethanol (100ml), was added 10% Pd-C (2g) and 
the mixture hydrogenated at 50 p.s.i and 60°C for 16h. 
The catalyst was filtered off, and the ethanol 
evaporated to give (R)-4- (2-Aminopropyl)phenol, 
hydrochloride 

*H nmr (d^ DMSO), ppm. 

1.10 (3H, d); 2.56 (1H. dd); 2.95 (1H, dd); 3.30 {\ti. 
m) 6.72 (2H. d); 7.03 (2H. d); 8.17 (3H, bs, 
replaceable by D 2 0) 9.40 (1H. s, replaceable by D 2 0) 



- Ho 
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LK- (R*, k* ) ]-3-Chloro-a-L [ L2- (4-hydroxyphenyl )-l- 
metnylethy l]amino]methyl]benzenemethanol . 



To a solution of LK-(R*# R* ) ]~3-chloro-a-hydroxy-N- 
[2- (4-hydroxyphenyl)-l-methylethyl]benzene acetamide 
(2.3g) in dry tetrahydrof uran (50ml), was added 
dropwise, a solution of borane-methyl sulphide (4.4ral, 
44 mmol) in dry tetrahydrof uran (5ml). The solution 
was stirred and heated at 60°C for 2 h. The solution 
was cooled to ambient temperature and methanol added 
cautiously to destroy excess borane-methyl sulphide. 
After excess reagent was destroyed, methanolic-hydrogen 
chloride solution was added until the solution was 
acidic. The solvent was evaporated to leave a 
colourless oil. The amine free base was liberated by 
shading with aqueous sodium Dicarbonate and extracting 
with ethyl acetate. The material was purified by 
chroma tog rapny on silica using chloroform/rnethanol 
(98; 2) as eluant, and crystallised from ether, m.p. 
107-109°C. 

Laj D 25 -44. io methanol (C = 0.25). 
1 H nmr (COCl^), p Pm . 

1.03 (3H, d), 2.5-2.95 (5H, m), 4.26 (3H, broad, 
disappears with D 2 0) 4.52 (1H, dd ) , 6.74 (2H, di) , 6.95 
(2H, d), 7.1-7.3 (4H, m). 




0233686 
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Example X44 

Ch- (R*, R» ) ]-4-Benzyloxy-a-hydroxy-N-[2- (4 -hydroxy- 
phenyD-l-methylethylDbenzeneacetainide 




OCH-Ph OH 



CR-(R*» R* )]-4-benzyloxy-a-hydroxy-N-[2-(4-hydroxy- 
phenyl)-l-methylethyl]benzeneacetamide was prepared in 
an analogous manner to that described in Example X41. 

*H nmr (C1JCI3 ) , ppm . 

1.2 (3H. d. ). 2.65 (2H. bd). 3.9-4.4 (1H, m). 4.85 (1H, 
s), 5.1 (2H, s), 6.4-7.4 (11H, m), 7.6 (5H, s). 

Example X45 

[R- (R* , R* ) ]-4-Benzy loxy-a-C L L 2- ( 4-hydroxypheny 1 )-l- 
methylethyl janiinojmethyl ]benzenemethanol . 



HO 




OCH 2 Ph OH 



To a slurry of lithium aluminium hydride (0.58g) in dry 
tetrahydrofuran (20ml) was added dropwise, a solution 
of [R-(K*. K*)]-4-benzyloxy-a-hydroxy-N-[2- % 



(|7 _ 0233686 

(4-hydroxyphenyl)-l-methylethyl]benzeneaceta.nide 
(L.5g) in dry tetrahydrof uran (10ml). The mixture was 
stirred und heated at reflux under a nitrogen 
atmosphere for 16 h. After cooling to ambient 
temperature, excess reducing agent was destroyed by the 
careful addition of saturated sodium sulphate 
solution. The mixture was filtered, the filtrate 
evafjoratea, and the residue chroma tog raphed on silica 
using chioroform/methanol (98:2) as eluant. 



lH nmr( dfi-DMSO), ppm . 

0.9 (3H, d), 1.6 (1H, broad, disappears with D 2 U), 
2.25-2.4 (1H, m), 2.5-2.8 (4H, m). 4.5 (1H, dd). 5.08 
(2H, s) 6.65 (2H, d), 6.85-7.0 (4H. m), 7.15-7.25 (2H. 
in) 7.3-7.5 (5H, m), 9.11 (2H, broad, disappears with 

o 2 o). 

iixample X46 

[K-(R*, R*)]-Q-[[L2-L4-(6-bromohexyl oxv)phenyl3-l- 
metnvlethyl3amino3methyl]-3-chloroben zenemethanol. 




0(CH 2 ) 6 Br 



To a susponsiun of 99% sodium hydride (45 mg ) in dry 
tetrahydrof uran (20ml) was added LR~(K*,R* ) j-3-chloro- 
a-Ll L2- (4-hydroxyphenyl)-l-methylethyl]amino3methyl]- 
benzenemethanol (0.5g). After stirring for 5 minutes 
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ambient temperature, dibromohexane (0.5g). was added 
together with a trace of 18-crown-6. The reaction 
mixture was heated at reflux for 3 h. left to cool to 
ambient temperature overnight, filtered, and the 
solvent evaporated. The residue was dissolved in 
chloroform, washed successively with water and brine, 
the dried over magnesium sulphate. Evaporation _gf the 
solvent gave an oil which was purified by 
chromatography on silica using chloroform/raethanol 
(98:2). The LR-(R*, R*)]-a-[[[2-[4-(6-Bromohexyloxy) 
phenyl]-l-methylethyl]amino]methyl]-3-chlorobenzene- 
methanol was obtained as an oil. 

*H nmr (CDCI3), ppm . 



1.05 (3H, d), 1.3-2.1 (8H, m), 2.4-2.9 (5H, m), 3.0 
(2H, bs, disappears on D 2 0), 3.4 (2H, t), 3.95 (2H, t), 

4.6 (1H, dd), 6.8-7.5 (8H, m). 



0233686 

Example X47 

LK,R # R y K3-g-[[[[2-[4-[6-L4-£2-[2-(4-Benzyloxyphenyi 
2-nydroxyethyl]amino3propyl3phenoxy3hexyloxy3phenyl3-l- 
methylethyl3amino3methyl3~3-chlorobenzenemethanol . 




[R, R, R f R3-a- [ L L C2- [4- [6- [4- [2- [2- (4-Benzyloxypheny 1 
2-hydroxyethyl3amino3propyl3phenoxy3hexyloxy3phenyl3-l- 
methylethyl3amino3methyl3-3-chlorobenzenemethanol was 
prepared by an identical procedure described in Example 



0233686 
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X46 from R-[(R*,R* ) ]-a-[[[2-[4-(6-bromohexyloxy ) 
phenyl]-l-methylethyl]amino]methyl]-3- 

chlorobenzenemethanol (1.2g) and R-[(R*,R*)]- 
4-benzyloxy-a-[CC2-(4-hydroxyphenyl)-l-methylethyl] 

amino]methyl ]benzenemethanol (1 . Og ) . 
3>H nmr (CD3OD), ppro . 

l.l(6H,d); 1.25-2.1(8H,ra); 2. 35-3. 1 (10H,m) , 3.95(4H,t); 
4.5-4.80(2H,m); 5.15(2H,s); 6.65-7.6(21H,m). 

Example X48 



[R,R,R,R]-N,N '-[1, 2-Ethanediylbis[iminocarbonyl-4, 
1 -phenyl ene ( 1 -me thy 1-2 , 1 -ethanediy 1 ) ] ]d i s [ 3-chloro-a- 
hydroxybenzeneacetamide] 



OH Me 
CHCONHCHCH. 




CONHCH^- 



Dicyclohexyicarbodiimide (0.593g, 2.9mmol) was added 
portionwise to a solution of 1-hydroxybenzotriazole 
hydrate (0.427g, 3.2 mmol), ethylene diamine (0.077g, 
1,5 mmol) and R-L (R*# R* )3-4-[2-[ [2- (3-chlorophenyl )-2- 
hydroxy-l-oxoethyl]amino]propyl]benzoic acid (0.91g, 
2.9 mmol) in dime thy Iformamide (25ml) and the mixture 
stirred overnight. The reaction mixture was filtered 
and the filtrate concentrated to give 
[R, R,R,R>ti,N '-[1, 2-Ethanediyl-bisLiminocarbonyl-4, 
l-phenylene(l-methyl-2,l-ethanediyl)]]bis 
[3-chloro-a-hydroxybenzeneacetamide] 0.6g as a white 



0233686 
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solid m.p. 257-259° (dioxan-methanol )-[a] D 25 : 
12.6°(DMS0). 

1 H nmr (DMSOdfi), ppm. 

1.05(6H,d); 2. 75(4H, d.d.d. ); 3.3(2H,s); 3.45(4H,bs); 
4.0(2H,m); 4.6(2H,d); 6.2(2H,d); 7. 1-7. 9 (18H,m) ; 
8.5(2H,brs). 

Example X49 

[R- (R*,R* )3~4-[2-[ [2- (3-Chlorophenyl )-2-hydroxy-l-oxo- 
ethyl]amino]propyl]benzoic acid 

OH Me 




C0 2 H 



LR-(R*,R*)]-Methyl 4-[2-[[2-(3-chlorophenyl )-2- 
hydroxy-l-oxoethyl]amino]propyl]benzoate (9. 31g, 25.7 
mmol) was dissolved in tetrahydrof uran (90ml) and added 
to a solution of sodium hydroxide (l.Og, 25.3 mmol) in 
water (90ml) and the mixture stirred for 18 h and then 
extracted with ethyl acetate. The aqueous layer was 
acidified with hydrochloric acid (2N) and extracted 
with ethy acetate. The organic layer was dried and 
concentrated to an oil which was chroma tog raphed on 
silica. Elution with chloroform/ methanol (9:1) gave 
LR-(R*,R*)>4-[2-Q2-(3-chloro phenyl )-2-hydroxy-l- 
oxoethyl]amino]propyl]benzoic acid, 7.73g, as a white 
foam. 



LuDo 25 : -10.2O(Me0H) 



r 



0233686 

- in - 

1h nmr (CDCli), ppm. 

1.2(3H,d)} 2,6(2n,d.d.d. ); 4.35(lH,m)> 5.0(lH,s); 
6.0(lH,d); 7.05(2H,d); 7.15-7.35 (4H,n»>; 7.9(2H,d). 

Example X50 

T R- (R*«R* ) 3-Methyl 4-L 2-C L 2- ( 3-chl oropheny 1 ) -2-hydroxy- 
1-oxoethy 1 3 amino Jpropyl ]benzoate 

OH Me 
CHC0NHCHCH 2 

■ 6j0> 

CO-Me 



Dicyclohexylcarbodiimide (5.66g. 27.5 nunol) was added 
in portions to a stirred, ice cooled solution of 
(R)-3-chloromandelic acid (5.17g, 27.7 nunol), 
(R)-methyl 4-L2-aminopropyl]benzoate (5.31g. 27.5 
mmol). and 1-hydroxybenzotriazole hydrate (4.07g. 30 
mmol) in dry dimethyl formamide (50ml). The mixture was 
allowed to rise to ambient temperature overnight, 
filtered and concentrated in vacuo . The residue was 
dissolved in ethyl acetate and washed successively with 
sodium bicarbonate solution. and brine. The organic 
layers were combined, dried <MgS0 4 ) and evaporated to 
give LR-(R*,R*)]-methyl4-C2-[[2-(3-chlorophenyir 
-2-hydroxy-l-oxoethyl]amino]propyl3benzoate (9.31g. 
94%) as a white solid, m.p. 131-132°C. 



[a] 0 25 : -11. 8° (MeOH) 



lH nmr (CDCI3). ppm. 



0233636 



- i/s - 

1.15(3H,d); 2. 75(2H,d.d. ); 3.9(3H,s); 4.2(lH,m), 
4.5(lH,brs); 4.3(lH,s); 6.4(lH,d); 7.05(2H,d); 
7.1-7.3(4H,m); 7.85(2H,d). 



Example X51 

LR,R,K,Kj-N,N '*-[! ,4-Butanediylbis[iminocarbonyl-4, 1- 
phenylen"e( l-methyl-2, 1-ethanediyl) 3 JbisL3-chloro-a- 
hydroxybenzeneacetamide . 
/ 

OH Me 
l I 
CHCONHCHCH. 




C0NH(CH 2 )j- 



CR, R, R, R3-N,N '-Li-. 4-Butanediylbis[iminocarbonyl-4, 1- 
phenylene( l-methyl-2, 1-ethanediyl ) ] 3bis[3-chloro-u- 
hydroxybenzeneacetamide was prepared in an analogous 
manner to the compound described in Example X48. 



m 



.p. 220-222°C, Ca] D 25 : -7.0° (DMSO ) 



1 H nmr (dfi-DMSO) ppm 



1.05(6H,d); 1 . 55 (4H,brs ) ; 2.75{4H,m); 3.3(4H,m), 
4.0(2H,m); 4.8(2H,d); 6.2(2H / d); 7. 15-7 . 5(12H,m) ; 
7.70(4H,d); 7.9(2H,d); 8.4{2H,m). 



0233686 



- m - 



Example X52 



[R,R,R,R, 3-M,M'-Cl,6-Hexanedi Ylbisi:iiBinocarbonvl-4,l- 
pheny lene ( 1-methy 1-2 . 1-ethandi vl ) ] ]bisC 3-chloro-a- 
hydroxybenzeneacetaroide . 



OH Me 
I I 
CHCONHCHCH. 




C0NH(CH 2 )j- 



[R,R,R,R, ]-N,N'-C1.6-Hexanediylbis[iminocarbonyl-4,l- 
pneny lene ( 1 -methyl-2 , 1-ethandiyl ) ] Jbis L 3 -chloro-a- 
hydroxybenzeneacetamide m.p. 160-161°C was prepared in 
an analogous manner to the compound described in 
Example X48. 



*H nmr (d ft -DMSO), ppm . 

1.1 (6H, d); 1.3 (4H, br s); 1.55 (4H, br s); 2.75 (4d. 
m) 3.25 (4H, m); 4.0 (2H, m); 4.8 (2H, s); 6.2 (2rf, br 
s) 7.0-7.5 (12ri, m); 7.7 (4H, d); 7.85 (2H, d); 8.4 
(2H, m). 



Example X53 



0233686 



f R, R, R, R]-N , , 2-Kthanediylbis L4 , 1- phenylene 

(l-met:nyl-2, 1-ethanediy 13 3bisL 3-cnloro-a- 
hvdroxybenzeneace tamide 3 * 

# OH Me 

1 i 
CHCONHCHCH 2 

CH 2 - 

2 

\l< 9 R, Rt R]-N, N'-[1,2-Ettianediylbist4, 1-phenylene 
(l-methyl-2, l-ethanediyl3 3bis[3-chloro-a- 
hydroxybenzeneacetamide3 was prepared in an analog 
manner to the compound described in Example X4. 

1 H nmr (CDCI3) ppm » 



1.1 (6H, d); 2.4-3.0 (8H, m); 4.55 (2H # m); 4.8 (2H, s) 
6.3 (2H, br); 6.7-7.4 (18H, m). 



0233686 



ii-i - 



Example X54 



[R- (R*. R* ) >4 , 4 *- (1 . 2-Ethanediyl )bis 
La-methylbenzeneethanamine3dihydrochloride. 



Me 




NH 



.HC1 



2 



J2 



[r- (R* , R* ) 3-4 , 4 ' - ( 1 . 2-Ethanediyl )bi s 

[a-methylbenzeneethanamineDdihydrochloride was prepared 
in an analogous manner to the compound described in 
Example X5 except that a pressure of 100 psi was used. 

1h nmr. (d6-DMS0); ppm. 



1.15 (6H, d); 2.7-3.1 (4H, m); 3.1-3.5 (6H, m); 7.05 
(8H, s); 8.2 (6H, br). 

Example X55 

[R, R, R, R3-4, 4 ( 1 , 2-Ethaned iyl IbisC ot-methyl-N- 

( g-methylbenzyl )benzeneethanamine , dihydrochloride 



Me 



Me 




CH 



2 



2 



0233686 

LR, R, R, R]-4, 4 (1, 2-Ethanediyl )bisLa-methyl-N- 
( a-methy lbenzyl )benzeneethanamine, dihydrochloride 
was prepared in an analogous manner to the compound 
described in Example X8 except that methanol was used 
as solvent and platinum oxide as the catalyst. 
Hydrogenation was carried out at NTP. 

LoU D 25 : +35.2 (DMSO). 
*H nmr, (d^-DMSO); ppm. 

1.1 (6H, d); 1.6 (6H, d); 2.5-3.0 (8H, m); 3.4 (2H, m) 
4.55 (2H, m); 6.8 (4H, d); 7.05 (4H, d); 7.25-7.8 (10H, 
m) 9.25-10.1 (4H, br). 



Example X56 

1, l'-Ll, 2-Kthanediylbis(4, l-phenylene)]bis[2- 




To a stirred suspension of magnesium turnings (0.886g, 
36.9 mmol) in tetrahydrof uran (150ml) was added 
(4-Dromomethylphenyl)-2-propanone, ethylene ketal 
(20. Ig, 74 mmol) slowly such that the mixture refluxea 
gently. After the addition was complete the mixture 
was refluxed for a further 2 h, allowed to cool and 
dilithium tetrabromocuprate (18 mmol) added. The 
solution was stirred for 16 h then diluted with ethyl 
acetate and washed sequentially with dilute Y 
hydrochloric acid, saturated sodium bicarbonate 



0233686 

- 1X3- 

solution and orine. The organic fraction was dried 
(MgS04) and concentrated to an oil. Chromatographic 
purification on silica (40-60 petrol-4:i petrol/ether) 
gave an oil (5.32g, 38%). This was dissolved in 
tetrahydrofuran (30ml) and 2N hydrochloric acid (50ml) 
and the solution stirred for 2.5 h after which time the 
mixture was extracted with ethyl acetate and the 
prganic layers vcashed with saturated sodium bicarbonate 
solution, 'dried (MgS0 4 ) and concentrated. 
Chromatography of the residues on silica (chloroform) 
provided 1 , 1 '-U / 2-Ethanediylbis(4, 1-phenylene) ] 
bis[2-propanone], (3.74g, 92%). 

lH nmr (CDCl^) ppm . 

2.15 (6H, s); 2.55 (4H, m); 3.7 (4H, s); 7.15 (8H, s). 
Example X57 

LR,R,R,R]-N,N*-[1,6-Hexanediylbis[4, 1-phenylene 
(l-methyl-2 , 1-ethanediyl ] ]bis [3-chloro-a- 
hydroxyoenzeneacetamide] . * 




' 2 



lR, R, R, R]-N, M '-[1 , 6-HexanediylbisL4 , 1-phenylene 
(l-methyl-2, 1-ethanediyl] ]bis [3-chloro-a- 
hydroxybenzeneacetamide] was prepared in an analogous 
manner to the compound described in Example X4. 



0233686 



- - 



^-d nmr (COCI3) ppm. 



1.1 (6H, d); 1.25 (4H, br s); 1.55 (4H, br s); 2.45-3.1 
(8H, m); 4.6 (2H, m); 4.8 (2H, s); 6.5 (2H, d); 6.8-7.4 
(I8rf, jn). 

♦ 

Example X58 

[R- (R*, R* ) 3-4, 4 *- (1 , 6-Hexanediyl )bis 
Lu-methylbenzeneettianamine], dihydrocnloride. 




.HC1 



(CH 2 ) : 



LR- (R* , R* ) ]-4, 4'-(l, 6-Hexanediyl Jdxs 
La-inethylbenz«neethanaraine3# dihydrochloride was 
prepared in an analogous manner to the compound 
described in Example X54. 



lH nmr, (dfi-i)MS0); ppm. 



1.0 (6H, d); 1.0-1.7 (8H, m); 2.6-3.6 (10H, m) 7.0 (8H, 
s); 8.2 (6H, br). 



Example X59 



0233686 



[R, R, R, K j-4 , 4 ' - ( 1 , 6-hexanedivl )bis[a-m ethyl-N- 

( g-methylbenzyl )benseneethanamine, dihydrochloride 




He Me 



• HCl 



* 




2 



[R, R, R, R]-4, 4 (1, 6-hexanediyl )bis[a-methyl-N- 
(a-methylbenzyl)benzeneethanamine, dihydrochloride was 
prepared in an analogous manner to the compound 
described in Example X55. 

[a] D 25 : +30.46° (DMSO). 

lH nmr, (dft-DMSO); ppm. 

1.05 (6H, d); 1.25 (4H, br s); 1.5 (4H, br s); 1.6 (6H, 
d); 2.45-2.6 (4H, m); 2.8 (2H, br s); 3.4 (4H, m) 4.6 
(2H, m); 6.8 (4H, d); 7.05 (4H, d); 7.25-7.55 (6H, m); 
7.7 (4H, d); 9.3 (2H, br); 10.2 (2H, br). 

Example X60 

1,1 '-[l , 6-Hexanediylbis (4 , 1-phenylene ) ]bisL2-propanone ] 



Me 





2 



0233686 

A solution of l,l'-[(l,6-dihydroxy-l, 6-hexanediyl )ois 
(4, l-phenylene)]bis[2-propanone, ethylene ketal] 
(6.149, 13.1 mmol) in methanol (250ml) was hydrogenated 
at 100 psi in the presence of 10% Pd/C (0.6g) for 8 h 
then filtered through a pad of celite and concentrated 
in vacuo. The residues^were dissolved in acetone 
(80ml) and hydrochloric acid (2tf), (80ml) added and the 
solution stirred for 16 h after which time it was 
extracted with ethyl acetate. The organic layers were 
washed with saturated sodium bicarbonate solution, 
brine, dried. (MgSO'4-) and concentrated to provide 
1, 1 '-[!# 6-hexanediylDis(4,l-phenylene)]bis 
[2-propanone], (3.41g, 90%). 

*H nmr (CDCI3) ppm . 

1.0-1.8 (8H, m); 2.25 (6H, s); 2.6 (4H, br t); 3.7 (4h, 
s); 7.15 (8H, s). 

Example X61 

1 9 1 ( l 6-Dihydroxy-l, 6-hexanediyl )bis (4, 1-phenylene ) j 
bis [2-propanone, ethylene ketal] 



Me 




CH(CH 2 )- 
OH 



1, 4-dibromobutane (6,0g, 27.8 mmol) was added slowly to 
a suspension of magnesium turnings (1.47g, 61.3 mmol) 



0233686 

- ixn - 

in tetrahydrofuran (80ml) at such a rate as to maintain 
a gentle reflux. After completion of tne. addition the 
mixture was refluxed for an additional 3 h, cooled to 
°C and 4-(2-oxopropyl)benzaldehyde, ethylene ketai 
(li.41g, 55.4 mmol) added. The solution was stirred 
for 16 h and then saturated ammonium chloride solution 
(80ml) was added with stirring. The mixture was 
extracted with ether and the organic fractions dried 
(MgS04) and concentrated to an oil. Chromatographic 
purification on silica (gradient elution petrol-l:l 
petrol/ether) gave 1, 1 (1, 6-Dihydroxy-l, 6-hexanediyl) 
bis(4, 1-phenylene )]bis[2-propanone, ethylene ketal], 
(6.19g, 48%). 



1 H nmr (CDCI3) ppm . 

1.2 (6H, s); 1.2-2.05 (8H, m); 2.85 (4H, Dr s); 3.8 
(10H, ra); 4.6 (2H, m); 7.2 (8H, m). 

Example X62 



LR.R,R,R3-N,N'-U, 5-Pentanediyl3bisLoxy-4, 1-phenylene 
(l-methyl-2 , 1-ethanediyl ) IDbisLa-chloro-ct- 
hydroxybenzeneacetaroide] . 



OH Me 
l I 
CHCONHCHCH, 



CI 





0(CH 2 ) j- 



:h. 



[R,R,R,R]-N,N'-[1, 5-Pentanediyl]bis[oxy-4, 1-phenylene 
(l-methyl-2 , 1-ethanediyl ) ] ]bis[3-chloro-u- 
hydroxybenzeneacetamide] was prepared in an analogous 



0233686 

- - 



manner to the compound described in Example X4. 



1 ri nmr (CDCI3) .ppnu 

1.1 (6H, d); 1.65 (2H, m); 1.8 (4H, m); 2.6 (4H, d); 
3.95 (4H, t); 4.2 (2H, m); 4.8 (2H, s); 5.95 (2H, d); 
6.7 (4H, d); 6.8 (4H, d); 7.2-7.45 (8H, m). 



Example X63 



LR- (R*> R* ) 3-4 , 4 (1 , 5-Pentanediylbis (oxy ) 3bis 
C q-methy lbenzeneethanamine] 




0(CH.) 



2'2 



CH. 



[R- ( R* , R* ) 3-4, 4 '- (1 , 5-Pentanediylbis (oxy ) 3bis 
Ca-methy lbenzeneethanamine 3 was prepared in an 
analogous manner to the compound described in 
Example X5. 



*H nmr (CDCln) ppm . 

1.15 (6H, d); 1.65 (2H, m); 1.8 (8H, m); 2.5 (2H, dd) 
2.7 (2H. dd); 3.15 (2H, m); 3.95 (4H, t); 6.8 (4H, d); 
7.1 (4H, d). 



0233686 



Example X64. 



f R. R. R. Rl-4 .4 (1 , 5-Pentanediyl )bis[a-methyl-N- 
(d-methylbenzyl )benzeneethanamine, dihydrochloride 



LR, R, R, R]-4, 4 (1 , 5-Pentanediyl )bisto-niethyl-N- 
(a-inethylbenzyl)benzeneethanamine, dihydrochloride was 
prepared in an analogous manner to the compound 
described in Example X55. 

[a] D 25 : +23.3° (DMSO). 

3-H nmr, (d<;-DMS0); ppm. 

1.15 (6H, d); 1.35-1.95 (10H, m); 2.85 (2H, m); 3.35 
(4H, m); 3.9 (4H. t); 4.6 (2H. m); 6.85 (8H, q); 7.5 
(6H, m); 7.75 (4H, m); 9.5 (2H, m); 10.25 (2H. m). 



Me 



Me 




0(CH 2 >2 




v 



Examples X65 



0233686 



Lr,R,R,R ]-N,N*-LOxybis[2,l-ethanediyloxy-4, 
l->phenylene(l-methyl-2 g l-ethanediyl)33bisL3-chloro-g- 



hydroxybenzeneacetamide ] . 



OH CH- 
» I 3 

CHCONHCHCH- 




OCH 2 CH 2 - 



LR,R,R,R]-N f ir-LOxybis[2,l-ethanediyloxy-4, 
l-phenylene(l-methyl-2 # l-ethanediyl)3]bisC3-chloro-a- 
hydroxybenzeneacetamide] was prepared by an analogous 
procedure to that described in Example X4. 



1 H nmr (CDCI3) Pp: 



m. 



1.1 (6H; d); 2.2-3.8 (10H, complex, 4H exchanges) 
3.7-4.3 (8H, complex); 4.8 (2H, ); 6.7 (4H, d); 6.9 (4H, 
d); 7.2 (8H, complex). 

Examples X66 



LR- (R* , R* ) ]~4 , 4 '-OxybisL ( 2 , 1-ethanediyloxy ) ]bis 
La-metnylbenzeneethanamine], dihydrochloride. 




0233686 



- 73^ 

[R- (R* , R* ) 3-4, 4 '-Oxybist (2, 1-ethanediyloxy ) ]bis 
[<x-methylbenzeneethanamine], dihydrochloride, mp. 
77-81°C (chloroforra-etheStS^s prepared in an analogoi 
manner to the compound described in Example X5. 

L«]d 25 +15. 2° (Ethanol). ' 

lH nmr, (d ft -DMSO); PPtn. 

1.15 (6H, d); 2.2-4 (6H, complex); 3.8 (4H. complex); 
4.15 (4H, complex); 6.9 (4H, d); 7.1 (4H, d); 7.6-8.8 
(6H, broad s, exchanges). 



Example X67. 

[ R. R , R , Rj -4 . 4 ' -Oxybi s ( 2 . 1-ethanediyloxy 3b is [ g-methy 1-N 
(g-methylbenzyl )benzeneethanamine], dih ydrochloride 



Me 




.HCl 



OCH 2 CH 2 0 

J 2 



{.R, R, R» R3-4 , 4 '-Oxybis (2. 1-ethanediyloxy jbisLa-metnyl-tJ- 
( g-methylbenzyl )benzeneethanamine], dihydrochloride was 
prepared in an analogous manner to the compound 
described in Example X6. 



Example X68. 



- /32- " 



0233686 



1 . 1 '-Oxybis [2 , l-ethanediyloxy-4 , l-phenylene]bis 




O 



1, l'-Oxybis[2, l-ethanediyloxy-4, l-phenylene]bis 
L2-propanone], rap. 64-65°C, was prepared in an 
analogous manner to the compound described in Example 
X10. 

lH nmr (CDCl-j ) ppm . 

2.2 (6H, s); 3.6 <4H, s); 3.85 (4H, complex); 4.1 (4H. 
complex); 6.8 (4H, d); 7.1 (4H, d). t 

Example X69. 

1 . 1 , -OxybisC2 , l-ethanediyloxy[4~ (2-nitro-l-p ropenyl ) 
benzene] ♦ 



1 , 1 ' -Oxyb i s [ 2 , 1 -e thanediy loxy [4 - ( 2 -ni t ro- 1 -psope ny 1 ) 
benzene], mp. 124QC, was prepared in an analogous 



0,N(Me)C=CH 




0 



2 



0233686 
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manner to the compound described in Example X9. 
hi nmr, (df-DMSO); ppro. 

2.4 (6H, s); 3.85 (4H, complex); 4.2 (4H, complex); 7.1 
(4H, d); 7.55 (4H, d); 8.05 (2H, s). 

Example 70. 

4 . 4 ' -O xybis [ 2 , 1-ethanediy loxybenza ldehy de ] . 



Sodium hydride (4g, 60% dispersion in oil) was added 
portionwise to a stirred solution of 

4-hydroxybenzaldehyde (12. 2g) in dry dimethyl formamide 
(100ml) under nitrogen and at ambient temperature. 
When gas evolution ceased a solution of 
2,2'-dichlorodiethylether (7.5g) in dry 
dimethyl formamide (50ml) was added slowly. The mixture 
was heated at 120°C for 3 h, cooled and poured into 
cold water. The solid was filtered, washed with water, 
dried under vacuum and crystallised from IMS to give 
4, 4'-Oxybis[2, l-ethanediyloxybenzaldehyde3, mp. 

139-40OC. 

1h nmr (CDCl-^ ) ppm . 

3.65 (4H. complex); 4.05 (4H, complex), 7.0 (4H, d); 
7.8 (4H, d); 9.8 (2H, s). 



CHO 




0 



0233686 



Example X71. 



fk.R,R,R3-2 > 2 > -[l>6-Hexa nedivlbisLoxy-4 t l-phenylene 

( i- m ethy 1-2 . 1-ethanediy 1 ) iminomethy lene3 3 

bis r 3 , 5-diben^vloxv-benzenemethanol 3 , dihydrochloride . 



.HC1 



PhCH 2 0 



2ft 

OCH.Ph » 

o(ch 2 )5 — 



£r,r,r,r3-2, 2'-[l,6-HexanediylbiS|.oxy-4,l-prienylene 

( 1 -methy 1-2 , 1 -ethanediyl ) iminomethy lene 3 3bis 
L3,5-dibenzyloxy-benzenemethanol3, dihydrochloride was 
prepared in an analogous manner to that described in 
Example 3. 

iH nmr, (df,-DMS0); ppm. 

1 10 (6H, d); 1.45 (4H, m); 1.71 (4H, m) 2.55-2.70 (2H, 
B ), 2.95-3.5 (8B. m); 3.93 (4H, t); 5.04 (2H. dd). 5.09 

(OH s);6.25 (2H, broad, replaceable by D 2 0); 6.60-6.75 

(68. m); 6.87 (4H. d); 7.14 (4H, d); 7.25-7.5 (20H. m); 

8.83 (2H, . broad, replaceable by D 2 0); 9.48 (2H, broad, 

replaceable by D2O). 



Y 



0233686 
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Example X72. 

M.M'-Ll,6-He»anedlylbi8r oxY-4 < l-Phenvlene(l-methyl-2 > l» 
ethanediyl ) UbisL 3 , 5-di benzvloxy-a-hydroxybenzene- 
acetamide]. 




J 2 



N,N'-[l,6-Hexanediylbis[oxy-4,l-phenylene(l-methyl-2,l- 
ethanediyl ) 3 ]bis[3 , 5-dibenzyloxy-a-hydroxy- 
benzeneacetamide] was prepared in an analogous manner 
to that described in example 4 using 

(K)-3,5-dibenzyloxymandelic acid in place of 

(R)-3-chloromandelic acid. 

Ifci nmr, (CDCli) ppm . 

1.05 (6H, d); 1.2-2.0 (8H, m); 2.55 (4H. d); 3.8 , (4H, 
t). 4.0-4.3 (2H, m); 4.8 (2H, s) 4.95 (8H, s); 6.0 (2H, 
bd, replaceable by D 2 0),; 6.6-7.0 (16H, m includes 2H 
replaceable by D2O); 7.35 (2 OH, s). 



0233686 
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Example X73. 



[K, R, R, R]-4 , 4 # - (1 , 7-Heptanediylbis (oxy ) ]bisLN- 
(a-methylbenzyl)-a-methylbenzeneethanamine], 

dihydrochlor ide . 

1 *|e Me 




0(CH o ) 



2'3 



CH, 



[R, R f R, R]-4, 4 (1, 7-Heptanediylbis (oxy ) ]bis[N- 
(a-methylbenzyl )-a-methylbenzeneethanamine j , 
dihydrochloride was prepared using [R(R*, R*)3-4- 
[ 2 -methyl - 2 - £ ( a-me thylbenzy 1 ) ami no ] e thy 1 J phe no 1 , 
hydrochloride (5.0g) and 1, 7-dibroraoheptane (1.61g) in 
an analogous procedure to that described in Example 
X34. 

J-H nmr, (DMSO), ppm. 



1.1 (6H, d); 1.3 (6H, m); 1.5-1.75 (10H, m); 2.5 (2H, 
t); 2.8 (2H, broad s); 3.3 (2H. m); 3.85 (4H, m); 4.6 
(2H, broad s); 6.8 (4H, d); 6.9 (4H, d); 7.4 (6H, ra); 
7.7 (4H, m); 9.3 (2d broad s, exchanges D 2 0); 10.1 (2H, 
broad s exch O2O). 



- - 
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Example X74, 



LR- (R«, R*)3-4>4*-L(l, 7-Heptanediylbis (oxy )3bit 
Qa-methylbenzeneethanamine] , dinydrochloriae. 




.HC1 



0(CH 2 ) 3 - 



CH. 



[R-(R*. k*)]-4,4'-[ (l,7-heptanediylbis(oxy)3bis- 
Lu-methylbenzeneetnanamine3» dihydrochloride was 
prepared using [R,R,R,R3-4, 4'-[l, 7-heptanediylbis (oxy ) 3 
bi6LN- ( a-methylbenzyl )-a-methylbenzeneethanamine3 , 
dihydrochloride (5g) in an analogous fashion to that 
described in Example X33. 

*H nmr, (DMSO-dft), ppm . 



1.2 (6H, d); 1.3-1.5 (6H, m); 1.7 (4H, m); 2.6 (2H, 
dd); 3.0 (2H, dd); 3.2-3.5 (2H, m); 3.9 (4H, t); 6.8 
(4H, d); 7.15 (4H, d); 8.0-8.5 (6H, broad s, exchanges 
D 2 0). 



Example 75 



- /3« - 
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LR,R,R,Rj-N,M , -Ci>7-Heptanedivlbis[oxy -4,l-phenylene 
( l-methy 1-2, 1 ethanandiy 1 ) ] ]bisL 3-chlo ro-tt-hydroxy- 
benzeneacetamide ] ♦ 




0(CH 2 ) 3 - 



CH, 



[R, R, R, R3 -N, N' - [ 1 . 7-heptanediylbi s [oxy- 4 , 1-phenylene 
(l-methyl-2,i ethanandiyl ) ]]bis[3-chloro-a-hydroxy- 
benzeneacetamide] was prepared using [R-(R*,R*)]-4, 4'- 
Ll, 7-heptanediylbis(oxy) ]bis[a-methylbenzeneethanamine3 
(2.5g) and (R )-3-chloromandelic acid (2.02g), by an 
analogous procedure to that described in Example X4. 



3-H nmr (CUClQ, ppm . 

1.1 (6H, d); 1.3-2.1 (lOri, m); 2.6-2.9 (4H, m); 3.8-4.4 
(6H, m); 4.5-4.7 (2H, m); 4.7-5.0 (2H, m) 6.3-6.5 (2H, 
d); 6.6-7.1 (8H, m); 7.1-7.5 (8H, m). 
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D EMON ST KAT I ON OF EFFECTIVENESS OF COMPOUNDS 



Effect on Energy Expenditure 

The effect of the compounds on the energy expenditure 
of rats was demonstrated by means of the following 
procedure: 

Male Sprague-Dawley rats each weighing between 17u-200g 
were deprived of food for 16 hours before, and during 
the experiment. Water was provided ad lib at all 
times. The compounds were administered orally in water 
to 3 or 4 rats. A further 4 rats were dosed orally 
with water. The rats were placed in boxes througn 
which air was drawn and the oxygen content of the air 
leaving the boxes was measured. The energy expenditure 
of the rats was calculated for 3 hours and for 21 hours 
after dosing from the volume of air leaving the boxes 
and its oxygen content, following the principles 
described by J.B. de V. Weir, J> Physiol . (London) 109 , 
1-9 (1949). The results are expressed as a percentage 
of the rate of energy expenditure of the rats dosed 
with water. Results are given in Table 1. 

Compound of Dose Mean Energy Expenditure 

Example No. nmol/Kq.p.o (0-3h) (3-6h) (0-21h) 



1 


5 


132 


133 


127 


2 


5 


110 


133 


117 


3 


10 


122 


130 


126 


4 


100 


117 


115 


115 


5 


10 


112 


114 


109 


6 


10 


131 


124 


124 


7 


10 


120 


112 


114 


8 


20 


107 


110 


111 



Compound of 
bxample No. 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 



L>ose 
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upan Energy Kxpenuiturc 
. (0-3h) (3-6nj JOzgiill 



5 


118 


112 


1 1 1 
XXL 


5 


145 


TOO 

±2.3 




3 


122 


121 


L21 


3 


113 


10b 


J. J. W 


30 


110 


116 


1 1 ^ 


3 


118 


113 


t 1 A 


20 


111 


115 


1 1 ft 


20 


116 


XL A 


109 


100 


106 


108 


109 


100 


127 


116 


117 


20 


107 


106 


106 


3 


115 


119 


112 


3 


128 


125 


119 


100 


115 


117 


107 


10 


110 


117 


112 



2. 



Hypoglycaemic 



Activity 



Female CFLP mice, weighing approximately 25g, were 
fasted for 24 hours prior to the study. The compounds 
under study were administered orally as an aqueous 
solution to each of 6 mice. 30 minutes later a blood 
sample (20pl) was obtained from the tail for the 
analysis of blood glucose. Immediately after taking 
this blood sample, glucose (IgAg body weight) was 
administered subcutaneously to each mouse. 6 mice were 
given water as a control. Blood samples were then 

obtained from each mouse at 30 minute intervals tor 1,0 

minutes. 

Compounds that produced a significant ( P >0.05) 
reduction of blood glucose, compared with control mice 



given water, at any 



time interval were considered 



- - 

active. The area under the blood glucose curve over 
the 2 hour period after the administration of the 
glucose was calculated for each compound and compared 
with the value for control animals. 
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Compounds of Dose % reduction in area under 

Example No. pmol/Kg p.p. blood glucose curve 



1 
3 
6 
7 
13 
16 
19 
20 



12.5 
1.0 

3 

2.5 
3 
3 
10 
0.1 



43 
55 
30 
17 
34 
8 
ii 
51 
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Claims 



1. A compound of formula (I): 




(I) 



or a pharmaceutical!* acceptable salt, ester or amide 
thereof/ 

characterized in that R A represents a moiety of 
formula (a): 



OH R 1 R 2 

I I I 

RO_x-CHCH 2 -N- C-(CH 2 ) n -Z- 
1* 2*| 
R3 



(a) 



and R B represents a moiety of formula (b): 



OH 
1 



R 1A R 2A 



RV X A — CHCHj- N— # C— ICH 2 ) — 



*(b) 



3A 
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wherein 

R° and R°i each Independently represents a substituted 
or unsubstituted aryl group or a substituted or 
unsubstituted benzofuranyl group, 
X and XA each independently represents a bond or 

-0-CH 2 - 

Rl represents a hydrogen atom or a moiety: 
OH 

I 

R0-X-CHCH2- wherein X and R° are as defined above; 
5* 

rIA represents a hydrogen atom or a moiety: 
OH 

r0 1 »x a -CHCH2" wherein X A and R°i are as 
6* 

defined above; 

R 2 # R 3 # R 2A an d r3A e ach independently represent a 
hydrogen atom or an alkyl group, 

Z and Z A each independently represent a bond or a 
moiety -CH 2 -0-# 

n and m each independently represent an integer 1 or 2; 

E and E # each independently represent substituted or 
unsubstituted aryl; and L represents a linking moiety. 

2. A compound according to claim 1, wherein E or E* 
represents a substituted or unsubstituted phenylene or 
naphthy lene g roup . 

3. A compound according to claim 1 or claim 2, 
wherein R° and RO x each independently represent a 

. moiety of formula (c): 



- 3 - 
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R 4 



3D- 



R 6 

(c) 

wherein r4, R* and R6 each independently represent 
hydrogen, halogen, alkyl. alkenyl. alkynyl. phenyl, 
alkoxy, trifluoromethyl. hydroxyalkyl. hydroxy, alkoxy 



amino. 



nitro, nitrile or carboxy. 



4 A compound according to any one of claims 1 to 

3 ' wherein R*. R 5 and R* each independently represent 
hydrogen, halogen, trifluoromethyl. amino or hydroxy. 

5 A compound according to any one of claims 1 to 

4* wherein L comprises a substituted or unsubstituted 
hydrocarbon; or a chain of at least two atoms in length 
comprising at least one hetero atom selected from 
oxygen or substituted or unsubstituted nitrogen or 

sulphur; or L represents oxygen, an amino group or SO z 

wherein z is zero or 1 or 2. 

6. A compound according to any one of claims 1 to 
5. wherein Lisa substituted or unsubstituted 
alkylene, alkenylene or alkynylene group. 

7 a compound according to any one of claims 1 to 

5' wherein L is a chain of from 2 to 30 atoms in length 
comprising at least one hetero atom selected from 
oxygen, nitrogen or sulphur and a substituted or 
unsubstituted alkylene. alkenylene or alkynylene group, 
preferably an alkylene group. ^ 
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8. A compound according to any one of claims 1 to 
5, wherein the moiety L comprises 

II I 
-0-, -S-, -SO-, -SO 2", -C(0)- ( -CR(OH)-, -CO.O-, 

-CON(R')- or -N (R' )-» wherein R represents hydrogen, 
alkyl or hydroxyalkyl and R' represents hydrogen or 
alkyl, as part of the chain of from 2 to 30 atoms, 
especially as part of a chain also comprising a 
substituted or unsubstituted alkylene, alkenylene or 
alkynylene groups. 

9. a compound according to any one of claims 1 to 
8*. wherein L is of formula -xl- x2- X 3- wherein X* and 
X 3 each 

I 

independently represent a bond, -C(O)-, RCOH, -CO.O- 

-0X^02-, -CO.N(R')-, -X^CO.NCR')-, 
-OX2ACO.N(R')-, -0X2B0-, -X2 N <R')-. -0X2A N (R')-, 
0. S,-S0 2 , -N(R')-, RC(0H)X2A" or - N (R' )X 2B 0-; 
wherein R and R'are as defined above, x2A represents 
alkylene and x2B represents C 2 _ 10 alkylene; and X 2 
represents a substituted or unsubstituted alkylene. 
alkenylene. alkynylene or a moiety -x4-zl-x5- wherein 
X* and X$ each independently represent a bond. Ci_ 6 
alkylene, C 2 -6 alkylene or C 2 -6 alkynylene, and 

wherein Z* represents -0-,-S, -SO, -S0 2 or-NR' wherein R' 
is defined above. 

10. A compound according to any one of claims 1 to 
9, wherein L represents: 
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-O (CH 2 ) y C0NH- (CH 2 ) x -NHC0 (CH2 )yO-, 
-O(CH 2 ) y C0NH-(CH 2 ) x -NH(CH 2 ) x 0-, 
-O <CH 2 .) X NH- (CH 2 ) X -NH (CH 2 ) x O-, 
-CONH(CH 2 ) x NHCO-, 

- (CH 2 )yCOSH- (CH 2 ) x -NHCO (CH 2 )y-# 

- (CH 2 )yC0NH- (CH 2 ) X -NH (CH 2 ) y -, 

- (CH 2 )yNH- (CH 2 ) X -NH (CH 2 ) y -, 
-0-(CH 2 ) y+ i-0-, 
-(CH 2 ) y -0-(CH 2 ) y -, . 
-O (CH 2 )y+l-0-(CH 2 ) y+ l-0-» 
-CO . O- ( CH 2 ) y+1 -0 . 0C- , 
-(CH 2 )y, 

I 

-C(OH)-CH 2 OH, 
-O-, or 
SO z ; wherein 

x represents an integer from 2 to 6; 

y represents an integer from 1 to 10; and 

z represents zero or an integer 1 or 2. 

11. A compound according to any one of claims 1 to 
10 f wherein L represents -O(CH2)y+i0-, wherein y is an 
integer from 1 to 10. 

12. A compound according to any one of claims 1 to 
11, wherein L represents -0(CH2)6°~ 

13. A compound according to formula (1) selected 
from the list consisting of: 

[R < R,R # R]-N f N'-(l,2-ethanediyl)bis[2-[4-[2-[(2«(3- 
chlorophenyl )-2-hydroxyethyl JaminoDpropylDphenoxyJ 
acetamide]; 
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[R, R, R, R]-a# a* [1 , 2-ethanediylbis (imino-2, 1- 
ethanediyloxy-4, 1-phenylene (l-methyl-2, 1-ethanediyl ) 
imi nomethy L ene ] ]bis [ 3 -chlorobenzeneraethanol ] ; 

[R,R,R,R]-a,a' [1, 6-hexanediylbisCoxy-4, 1-phenylene (l^me 
thyl-2, 1-ethanediyl )iminomethylene]]bis[3-chlorobenzene 
methanol], 

[R, R, R, R]-a , a ' - [oxybis [4 , 1-phenylene ( 1 -methyl-2 , 1- 
ethanediyl ) iminomethylene] ]bisC3-chlorobenzene- 
methanol]; 

[R, R, R, R]-a, a ' - [methylenebis[4, 1-phenylene ( 1 -methyl- 

2. 1- ethanediyl )iminomethylene]]bis[3-chlorobenzene- 
methanol]; 

[R, R, R, R]-ct , a ' - [sulphonylbis[4, 1-phenylene { 1 -methyl-2, 

l-ethanediyl)iminomethylene3]bis[3-chlorobenzene- 
methanol]; 

[R,R,R # R]-l # l-di[4-[2-[[2-(3-chlorophenyl)-2-hydroxy- 
ethyl]amino]propyl]phenyl]-l, 2-ethanediol; 

[R, R, R, R]-a, a '- [1 , 8-octanediylbis [oxy-4, 1-phenylene 
( 1 -methyl-2 , 1-ethanediyl ) iminomethylene ] ]bis [ 3 -chloro- 
benzenemethanol]; 

1.2- ethanediyl di[4-[2-£ [2-hydroxy-2- (3-trif luoro- 
methyl)phenylethyl]amino]propyl]benzoate]; 

1, 2-ethanediyl di£4-[2-[[2-hydroxy-2-phenylethyl]amino] 
propyl] benzoate]; 

[R,R, R,R, ]-a, a* Cli 4-butanediylbis [oxy-4, 1-phenylene 
(l-methyl-2, 1-ethanediyl ) iminomethylene] ]bis[3- 
chlorobenzeneme thano 1 ] , dihydrochloride . 
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[R. R. R. R, 3~a. a * [1 . 3-propanediylbis Coxy-4, 1-phenylene 
(l-methyl-2,l-ethanediyl)iniinomethylene]3bxBC3- 

chlorobenzeneraethanol] ; 

[R, R, R, R. ]-«, a • [1 . 9-nonanediylbis [oxy-4 , 1-phenylene 
(1 _ m ethyl-2, 1-ethanediyl )iminoraethylene33bisC3- 

chlorobenzenemethanol]; 

[R ,R,R,R,]-3-chloro-a-CLC[2-C4-[6-C4-C2-[2-(4- 

hydroxyphenyl)-2-hydroxyeth y ljamino]propyl3phenoxy] 

hexyloxy3 P henyl]-l-niethylethyl3ainino3methyl]- 

benzenemethanol? 

CR R.R.R^-a.a'-C 1 ' 2-ethaned iy lbi s [ iminomethy lene-4 , 1 - 
phenylenL(l-»ethyl-2,l-ethanediyl)iminomethylene33bis 

[3-chlorobenzenemethanol; 

[R, R, R, R3-«» -a '-[1, 4-butanediylbis[iminomethylene-4, 1- 
pheny 1 ene ( 1 -methyl- 2 , 1-e thanediy 1 ) iminomethy 1 ene 3 3bis 
£3-chlorobenzenemethanol ; 

[R , R, R , R3 -a , o 1 - U , 6-hexanediy lbi s [ iminomethylene-4 , 1 - 
phenylene (l-methyl-2, 1-ethanediyl ) iminomethyl ene 3 3 
bis[3-chlorobenzenemethanol3; 

LR,R,R f R3-«,«'-i:i. 2 - ethanediylbis|:4 ' 1 - phenylene 
(l-methyl-2, 1-ethanediyl )iminomethylene33 

bis[3-chlorobenzeneroethanol3; 

LR.R.R,R3-a.a'-i:i,6-hexanediylbis[4,l-phenylene 
( 1 -methy 1-2 , 1-ethanediyl ) iminomethyl ene 3 3 
bis[3-chlorobenzenemethanol3; 

[R, R, R, R]-*, a '- U, 5-pentanediyl bis[oxy-4, 1-phenylene 
( 1 -methyl-2 , 1-ethanediyl ) iminomethyl ene ] ] 
bis[3-chlorobenzenemethanol]; ^ 
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[R, R, R, R]-a , a 1 - [oxybis[2 , l-ethanediyloxy-4, 1-phenylene 
(l-methyl-2, 1-ethanediyl )iminomethylene]] 
bis[3-chlorobenzenemethanol], 

[R r R,R # R]-5,5'-[l,6-hexanediylbis[oxy-4-l-phenylene 
(l-methyl-2, 1-ethanediyl ) imino(l -hydroxy- 2, 1- 
ethanediyl ) ] ]bis [benzene-1 , 3-diol ] ; and 

[R, R, R, R]-a , a ' [1 , 7-heptanediylbis [oxy-4 , 1 -phenylene- 
(l-methyl-2, 1-ethanediyl )iminomethylene]]bis[3-chloro- 
benzenemethanol] ; or a pharmaceutical ly acceptable 
acid addition salt thereof. 

14. A process for preparing a compound of formula 
(I) characterized in that: 

(A) a compound of formula (III): 




(ID 

is reacted with with a compound of formula (IV): 




(IV) 



* 
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wherein R A and RB are as defined in relation to 
formula (1) or may be protected forms thereof E and E' 
are as defined in relation to formula (I); and either 
rB represents a nucleophilic group and R* represents a 
moiety-Ll - rx wherein R* represents a leaving group, 
L l representing a moiety such that - R 8-l1- represents 
the linking group L; or R 8 represents the above defined 
moiety-Ll _ rx, r9 represents a nucleophilic group and 
L l is a moiety such that -R9-L1- represents L; 



or 



(B) a compound of formula (IX) is converted to a 
compound of formula (I ) or a pharmaceutical ly 
acceptable salt, ester or amide thereof. 




(IX) 



wherein L E and E' are as defined in relation to 
formula (I), R A 1 represents R A as defined in 
relation to formula (I) or a moiety convertible to a 
moiety R A ; and R* X represents R B as defined in 
relation to formula (I) or a moiety convertible to a 
group RB, providing that R A j. is not R A when R B X 
is RB; . 



by, where appropriate; 

(a) converting any group 

(b) converting any group 

and thereafter if necessary 
the following steps: 



rA x to R A : and/or 
rB x to R B ; 

carrying out one or more of 
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(i) removing any protecting group; 

(ii) converting a compound of formula (I) into 
a further compound of formula (I); 

(iii) converting a salt of formula (I) into a 
free compound of formula (I); 

(iv) preparing a pharmaceutically acceptable, 
ester or amide of a compound of formula 
(I); 

(v) preparing a pharmaceutically acceptable 
salt of a compound of formula (I) or an 
ester or amide thereof. 



15. A pharmaceutical composition comprising a 
compound of the general formula (I), or a 
pharmaceutically acceptable salt, ester or amide 
thereof, and a pharmaceutically acceptable carrier 
therefor. 

16. A compound of the general formula (I), or a 

t 

pharmaceutically acceptable salt, ester or amide 
thereof, for use in the treatment of obesity and/or 
hyperglycaemia in human or non-human animals. 

17. A compound of the general formula (I), or a 
pharmaceutically acceptable salt, ester or amide 
thereof, for use in the treatment of atherosclerosis in 
humans. 

18. The use of a compound of formula (I), or a 
pharmaceutically acceptable salt, ester or amide 
thereof, for the manufacture of a medicament for the 
treatment of obesity and/or hyperglycaemia in humans 
and non-human animals. 



0233686 



- n - 

19- A method for increasing weight gain and/or 
improving the feed utilisation efficiency and/or 
increasing lean body mass and/or decreasing birth 
mortality rate and increasing the post-natal survival 
rcite; of livestock, which method comprises the 
administration to livestock of an effective non-toxic 
amount of a compound of formula (I) or a veterinarily 
acceptable salt, ester or amide thereof. 

20. A veterinarily acceptable premix formulation 
comprising a compound of formula (I), or a veterinarily 
acceptable salt, ester or amide thereof, and a 
veterinarily acceptable carrier therefor. 
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© A compound of formula (I) 




' (1) 

or a pharmaceutical acceptable salt ester or amide thereof, 
wherein R A represents a moiety of formula (a): 



OH R* R 2 

. 1 11 
R°-X-CHCH^NM>(CH 2 ) n -Z- 

1* 2» | 

R 3 

and R B represents a moiety of formula (b): 



(a) 



OH R 1A R^ 

o A 1 I I 

R?-X A -CHCH r -N -C-(CH2) m -Z A 
3» 4* | 



(b) 



wherein 

R° and R°, each independently represents a substituted 
or unsubst'rtOted aryl group or a substituted or unsubstituted 
benzofuranyl group, 

X and X A each Independently represents a bond or 

-O-CHr-, 

R 1 represents a hydrogen atom or a moiety: 
OH 

R°-X-CHCH2- 
5» 

wherein X and R° are as defined above: 

R 1A represents a hydrogen atom or a moiety: 



/ 



OH 

I 

R?-X A -CHCHjr 
6 # 

wherein X A and R°i are as defined above; 

R 2 , R 3 , R 2 * and R 3 * each independently represent a 
hydrogen atom or an alkyl group, 

Z and Z A each independently represent a bond or a 
moiety 

-CHr-O-, 

n and m each Independently represent an Integer 1 or 2, 
E and £' each independently represent substituted or un~ 
substituted aryl; and L represents a linking moiety; a pharma- 
ceutical composition containing such a compound, a process 
for preparing such a compound and the use of such a com- 
pound and composition in medicine and agriculture. 
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